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PROBLEM TO BE SOLVED: To provide a method for manufacturing 
a display device (color filter, EL device or the like) by which the 
mixing of a plurality of materials can be decreased or suppressed in a 
first recess to form the display part. U . . A 

SOLUTION: A substrate having both of a first recess to form the 
display part and a second recess to form a nondisplay part is used. u ^ 
In the process of manufacturing a panel for a display device by filling 
a first recess with a material, the material is preliminarily injected to ??*^ 
the second recess just before the materia! is injected to the first 
recess. The injection operation is controlled in such a manner that 
the interval of the depositing positions of the material injected to the 
second recess is different from the interval of the depositing 
positions of the material injected to the first recess. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of a light filter which is equipped with the following and characterized 
by the regurgitation conditions of the aforementioned ink when carrying out the regurgitation of the 
aforementioned ink to the regurgitation conditions and the 2nd crevice of the above of the aforementioned 
ink when carrying out the regurgitation of the aforementioned ink to the 1st crevice of the above differing. 
The 1st crevice for forming the coloring section which is the method of manufacturing the light filter which 
breathes out ink from an ink-jet head and has two or more coloring sections in two or more crevices 
surrounded by the diaphragm prepared on the substrate, and is used for a display The process which 
prepares for a display the substrate which has the 2nd crevice for forming the non-display section which is 
not used both The process which forms the aforementioned coloring section by carrying out the 
regurgitation of the ink from the aforementioned ink-jet head to the 1st crevice of the above on the 
aforementioned substrate after breathing out ink from the aforementioned ink-jet head to the 2nd crevice 
of the above on the aforementioned substrate 

[Claim 2] The manufacture method of the light filter according to claim 1 characterized by the regurgitation 
conditions of the aforementioned ink being conditions about the interval of the impact position of two or 
more ink breathed out by the aforementioned crevice. 

[Claim 3] The interval of the impact position of two or more aforementioned ink breathed out by the 2nd 
crevice of the above is the manufacture method of the light filter according to claim 2 characterized by 
being narrower than the interval of the impact position of two or more aforementioned ink breathed out by 
the 1 st crevice of the above. 

[Claim 4] The manufacture method of the light filter according to claim 1 by which it is characterized 
[ whose regurgitation conditions of the aforementioned ink are conditions about the regurgitation interval of 
the aforementioned ink when carrying out the regurgitation of the aforementioned ink to the 
aforementioned crevice ]. 

[Claim 5] The regurgitation interval of the aforementioned ink when carrying out the regurgitation of the 
aforementioned ink to the 2nd crevice of the above is the manufacture method of the light filter according 
to claim 4 characterized by being shorter than the regurgitation interval of the aforementioned ink when 
carrying out the regurgitation of the aforementioned ink to the 1 st crevice of the above. 
[Claim 6] The manufacture method of the light filter according to claim 1 characterized by the regurgitation 
conditions of the aforementioned ink being conditions about the ink discharge quantity when carrying out 
the regurgitation of the aforementioned ink to the aforementioned crevice. 

[Claim 7] The ink discharge quantity when carrying out the regurgitation of the aforementioned ink to the 
2nd crevice of the above is the manufacture method of the light filter according to claim 6 characterized 
by more than the ink discharge quantity when carrying out the regurgitation of the aforementioned ink to 
the 1 st crevice of the above. 

[Claim 8] The aforementioned diaphragm is the manufacture method of the light filter according to claim 1 
to 7 characterized by being the shading section for shading light 

[Claim 9] The aforementioned shading section is the manufacture method of the light filter according to 
claim 8 characterized by being a black matrix. 

[Claim 10] The aforementioned black matrix is the manufacture method of the light filter according to claim 



9 characterized by the bird clapper from a black resin material. 

[Claim 11] The front face of the black matrix which consists of resin material of the aforementioned black 
is the manufacture method of the light filter according to claim 10 characterized by being ** ink nature. 
[Claim 12] The aforementioned ink is the manufacture method of the light filter according to claim 1 to 1 1 
characterized by containing the resin. 

[Claim 13] The aforementioned ink is the manufacture method of the light filter according to claim 1 to 12 
characterized by being ink of two or more different colors. 

[Claim 14] The manufacture method of the light filter according to claim 13 characterized by the ink of two 
or more colors different the account of before being red ink, blue ink, and green ink. 
[Claim 15] It is the manufacture method of the light filter according to claim 14 which each of the 
aforementioned coloring section formed in each of the 1st crevice of the above is formed in the ink of the 
ink of the aforementioned red, blue ink, or green ink, and is characterized by each of the aforementioned 
coloring section presenting red and one of blue and green colors. 

[Claim 16] The ink of two or more colors breathed out in the crevice of the above 2nd is the manufacture 
method of the light filter according to claim 1 to 1 5 characterized by forming the aforementioned non- 
display section by being mixed in the crevice of the above 2nd. 

[Claim 17] The aforementioned non-display section is the manufacture method of the light filter according 
to claim 16 characterized by having the optical density needed as the aforementioned shading section. 
[Claim 18] the optical density of the aforementioned non-display section — the optical density of the 
aforementioned shading section, and abbreviation — the manufacture method of the light filter according to 
claim 1 7 characterized by the same thing 

[Claim 19] The aforementioned non-display section is the manufacture method of the light filter according 
to claim 16 to 18 characterized by being colored black. 

[Claim 20] The aforementioned ink-jet head is the manufacture method of the light filter according to claim 
1 to 1 9 characterized by having the heat energy generating object for being the head which carries out the 
regurgitation of the ink using heat energy, and generating the heat energy given to ink. 
[Claim 21] as for the aforementioned ink-jet head, electrical energy is given — displacing — the above — 
the manufacture method of the light filter according to claim 1 to 19 characterized by having the piezo- 
electric element which makes ink breathe out by the pressure variation accompanying a variation rate 
[Claim 22] The manufacturing installation of a light filter which is equipped with the following and 
characterized by the regurgitation conditions of the aforementioned ink when carrying out the regurgitation 
of the aforementioned ink to the regurgitation conditions and the 2nd crevice of the above of the 
aforementioned ink when carrying out the regurgitation of the aforementioned ink to the 1st crevice of the 
above differing. The substrate which has the 2nd crevice for forming the 1st crevice for forming the 
coloring section which is equipment which manufactures the light filter which breathes out ink from an ink- 
jet head and has two or more coloring sections in two or more crevices surrounded by the diaphragm 
prepared on the substrate, and is used for a display, and the non-display section which is not used for a 
display both The move means for moving the aforementioned ink-jet head relatively Control means for 
controlling the aforementioned ink-jet head and the aforementioned move means to form the 
aforementioned coloring section by carrying out the regurgitation of the ink from the aforementioned ink- 
jet head to the 1st crevice of the above on the aforementioned substrate, after making ink breathe out 
from the aforementioned ink-jet head to the 2nd crevice of the above on the aforementioned substrate, 
making the aforementioned substrate and the aforementioned ink-jet head displaced relatively by the 
aforementioned move means 

[Claim 23] The manufacturing installation of the light filter according to claim 22 characterized by the 
regurgitation conditions of the aforementioned ink being conditions about the interval of the impact position 
of two or more ink breathed out by the aforementioned crevice. 

[Claim 24] The interval of the impact position of two or more aforementioned ink breathed out by the 2nd 
crevice of the above is the manufacturing installation of the light filter according to claim 23 characterized 
by being narrower than the interval of the impact position of two or more aforementioned ink breathed out 



by the 1 st crevice of the above. 

[Claim 25] The manufacturing installation of the light filter according to claim 22 by which it is 
characterized [ whose regurgitation conditions of the aforementioned ink are conditions about the 
regurgitation interval of the aforementioned ink when carrying out the regurgitation of the aforementioned 
ink to the aforementioned crevice ]. 

[Claim 26] The regurgitation interval of the aforementioned ink when carrying out the regurgitation of the 
aforementioned ink to the 2nd crevice of the above is the manufacturing installation of the light filter 
according to claim 25 characterized by being shorter than the regurgitation interval of the aforementioned 
ink when carrying out the regurgitation of the aforementioned ink to the 1st crevice of the above. 
[Claim 27] The manufacturing installation of the light filter according to claim 22 characterized by the 
regurgitation conditions of the aforementioned ink being conditions about the ink discharge quantity when 
carrying out the regurgitation of the aforementioned ink to the aforementioned crevice. 
[Claim 28] The ink discharge quantity when carrying out the regurgitation of the aforementioned ink to the 
2nd crevice of the above is the manufacturing installation of the light filter according to claim 27 
characterized by more than the ink discharge quantity when carrying out the regurgitation of the ink to the 
1 st crevice of the above. 

[Claim 29] The aforementioned diaphragm is the manufacturing installation of the light filter according to 
claim 22 to 28 characterized by being the shading section for shading light 

[Claim 30] The aforementioned shading section is the manufacturing installation of the light filter according 
to claim 29 characterized by being a black matrix. 

[Claim 31] The aforementioned black matrix is the manufacturing installation of the light filter according to 
claim 30 characterized by the bird clapper from a black resin material. 

[Claim 32] The front face of the black matrix which consists of resin material of the aforementioned black 
is the manufacturing installation of the light filter according to claim 31 characterized by being ** ink 
nature. 

[Claim 33] The aforementioned ink is the manufacturing installation of the light filter according to claim 22 
to 32 characterized by containing the resin. 

[Claim 34] The aforementioned ink is the manufacturing installation of the light filter according to claim 22 
to 33 characterized by being ink of two or more different colors. 

[Claim 35] The manufacturing installation of the light filter according to claim 34 characterized by the ink of 
two or more colors different the account of before being red ink, blue ink, and green ink. 
[Claim 36] It is the manufacturing installation of the light filter according to claim 35 which each of the 
aforementioned coloring section formed in each of the 1st crevice of the above is formed in the ink of the 
ink of the aforementioned red, blue ink, or green ink, and is characterized by each of the aforementioned 
coloring section presenting red and one of blue and green colors. 

[Claim 37] The ink of two or more colors breathed out in the crevice of the above 2nd is the manufacturing 
installation of the light filter according to claim 22 to 36 characterized by forming the aforementioned non- 
display section by being mixed in the crevice of the above 2nd. 

[Claim 38] The aforementioned non-display section is the manufacturing installation of the light filter 
according to claim 37 characterized by having the optical density needed as the aforementioned shading 
section. 

[Claim 39] the optical density of the aforementioned non-display section — the optical density of the 
aforementioned shading section, and abbreviation — the manufacturing installation of the light filter 
according to claim 38 characterized by the same thing 

[Claim 40] The aforementioned non-display section is the manufacturing installation of the light filter 
according to claim 37 to 39 characterized by presenting black. 

[Claim 41] The aforementioned ink-jet head is the manufacturing installation of the light filter according to 
claim 22 to 40 characterized by having the heat energy generating object for being the head which carries 
out the regurgitation of the ink using heat energy, and generating the heat energy given to ink. 
[Claim 42] as for the aforementioned ink-jet head, electrical energy is given — displacing — the above — 



the manufacturing installation of the light filter according to claim 22 to 40 characterized by having the 
piezo-electric element which makes ink breathe out by the pressure variation accompanying a variation 
rate 

[Claim 43] The light filter manufactured by the manufacture method according to claim 1 to 21 . 
[Claim 44] Display which is the display equipped with the light filter which has two or more formed coloring 
sections with which it comes to fill up ink in two or more crevices surrounded by the diaphragm prepared 
on the substrate, and is characterized by having a light filter according to claim 43 and the quantity of light 
adjustable means which makes the quantity of light adjustable. 

[Claim 45] Equipment equipped with display characterized by providing the picture signal supply means for 
being equipment equipped with the display using the light filter which has two or more coloring sections 
with which it comes to fill up ink in two or more crevices surrounded by the diaphragm prepared on the 
substrate, and supplying a picture signal to display according to claim 44 and this display. 
[Claim 46] The manufacture method of the display characterized by to be the method of manufacturing the 
display equipped with the light filter which has two or more coloring sections with which it comes to fill up 
ink in two or more crevices surrounded by the diaphragm prepared on the substrate, and to have the 
process which unifies the process which manufactures a light filter by the manufacture method according 
to claim 1 to 21, the light filter by which manufacture was carried out [ aforementioned ]. and the quantity 
of light adjustable means which makes the quantity of light adjustable. 

[Claim 47] How to manufacture equipment equipped with the display using the light filter which has two or 
more coloring sections which are characterized by providing the following, and with which it comes to fill up 
ink in two or more crevices surrounded by the diaphragm prepared on the substrate The process which 
manufactures display by the manufacture method according to claim 46 The process which connects to 
display the picture signal supply means for supplying a picture signal picture signal, and the display by 
which manufacture was carried out [ aforementioned ] 

[Claim 48] The manufacture method of the panel for display which is equipped with the following and 
characterized by the grant conditions of the aforementioned material when giving the aforementioned 
material to the grant conditions and the 2nd crevice of the above of the aforementioned material when 
giving the aforementioned material to the 1st crevice of the above differing. The 1st crevice for forming the 
aforementioned display which is the method of manufacturing the panel for display which gives the material 
used for a display from a head in two or more crevices surrounded by the diaphragm prepared on the 
substrate, and has a display, and is used for a display The process which prepares for a display the 
substrate which has the 2nd crevice for forming the non-display section which is not used both The 
process which forms the aforementioned display by giving the aforementioned material from the 
aforementioned head to the 1st crevice of the above on the aforementioned substrate after giving the 
aforementioned material from the aforementioned head to the 2nd crevice of the above on the 
aforementioned substrate 

[Claim 49] The manufacture method of the panel for display according to claim 48 characterized by the 
grant conditions of the aforementioned material being conditions about the interval of the impact position 
of two or more material given to the aforementioned crevice. 

[Claim 50] The interval of the impact position of two or more aforementioned material given to the 2nd 
crevice of the above is the manufacture method of the panel for display according to claim 49 
characterized by being narrower than the interval of the impact position of two or more aforementioned 
material given to the 1st crevice of the above. 

[Claim 51] The manufacture method of the panel for display according to claim 48 by which it is 
characterized [ whose grant conditions of the aforementioned material are conditions about the grant 
interval of the aforementioned material when giving the aforementioned material to the aforementioned 
crevice ]. 

[Claim 52] The grant interval of the aforementioned material when giving the aforementioned material to 
the 2nd crevice of the above is the manufacture method of the panel for display according to claim 51 
characterized by being shorter than the grant interval of the aforementioned material when giving the 



aforementioned material to the 1 st crevice of the above. 

[Claim 53] The manufacture method of the panel for display according to claim 48 characterized by the 
grant conditions of the aforementioned material being conditions about the amount of grants of the 
aforementioned material when giving the aforementioned material to the aforementioned crevice. 
[Claim 54] The amount of grants of the aforementioned material when giving the aforementioned material 
to the 2nd crevice of the above is the manufacture method of the panel for display according to claim 53 
characterized by more than the amount of grants of the aforementioned material when giving the 
aforementioned material to the 1st crevice of the above. 

[Claim 55] The aforementioned material is the manufacture method of the panel for display according to 
claim 48 to 54 characterized by being the spontaneous light material which emits light when voltage is 
impressed. 

[Claim 56] The manufacture method of the panel for display according to claim 55 characterized by the 
aforementioned spontaneous light material being EL material. 

[Claim 57] The aforementioned display formed in the 1 st crevice of the above is the panel manufacture 
method for display according to claim 56 characterized by being the luminous layer formed of the 
aforementioned EL material. 

[Claim 58] The aforementioned luminous layer is the manufacture method of the panel for display according 
to claim 57 characterized by the bird clapper from the luminous layer for emitting light in the luminous layer 
for emitting light in the luminous layer for emitting light in red, and blue, and green. 

[Claim 59] The aforementioned display device is the manufacture method of the panel for display according 
to claim 48 to 58 characterized by being an EL element. 

[Claim 60] The manufacturing installation of the panel for display which is equipped with the following and 
characterized by the grant conditions of the aforementioned material when giving the aforementioned 
material to the grant conditions and the 2nd crevice of the above of the aforementioned material when 
giving the aforementioned material to the 1 st crevice of the above differing. The substrate which has the 
2nd crevice for forming the 1 st crevice for forming the aforementioned display which is equipment for 
manufacturing the panel for display which gives the material used for a display from a head in two or more 
crevices surrounded by the diaphragm prepared on the substrate, and has a display, and is used for a 
display, and the non-display section which is not used for a display both The move means for moving the 
aforementioned head relatively Control means for controlling the aforementioned head and the 
aforementioned move means to form the aforementioned display by giving the aforementioned material 
from the aforementioned head to the 1 st crevice of the above on the aforementioned substrate, after 
making the aforementioned material give from the aforementioned head to the 2nd crevice on the 
aforementioned substrate, making the aforementioned substrate and the aforementioned head displaced 
relatively by the aforementioned move means 

[Claim 61] The manufacturing installation of the panel for display according to claim 60 characterized by 
the grant conditions of the aforementioned material being conditions about the interval of the impact 
position of two or more material given to the aforementioned crevice. 

[Claim 62] The interval of the impact position of two or more aforementioned material given to the 2nd 
crevice of the above is the manufacturing installation of the panel for display according to claim 61 
characterized by being narrower than the interval of the impact position of two or more aforementioned 
material given to the 1 st crevice of the above. 

[Claim 63] The manufacturing installation of the panel for display according to claim 60 by which it is 
characterized [ whose grant conditions of the aforementioned material are conditions about the grant 
interval of the aforementioned material when giving the aforementioned material to the aforementioned 
crevice ]. 

[Claim 64] The grant interval of the aforementioned material when giving the aforementioned material to 
the 2nd crevice of the above is the manufacturing installation of the panel for display according to claim 63 
characterized by being shorter than the grant interval of the aforementioned material when giving the 
aforementioned material to the 1 st crevice of the above. 



[Claim 65] The manufacturing installation of the panel for display according to claim 60 characterized by 
the grant conditions of the aforementioned material being conditions about the amount of grants of the 
aforementioned material when giving the aforementioned material to the aforementioned crevice. 
[Claim 66] The amount of grants of the aforementioned material when giving the aforementioned material 
to the 2nd crevice of the above is the manufacturing installation of the panel for display according to claim 
65 characterized by more than the amount of grants of the aforementioned material when giving the 
aforementioned material to the 1st crevice of the above. 

[Claim 67] The aforementioned material is the manufacturing installation of the panel for display according 
to claim 60 to 66 characterized by being the spontaneous light material which emits light when voltage is 
impressed. 

[Claim 68] The manufacturing installation of the panel for display according to claim 67 characterized by 
the aforementioned spontaneous light material being EL material. 

[Claim 69] The aforementioned display formed in the 1 st crevice of the above is the manufacturing 
installation of the panel for display according to claim 68 characterized by being the luminous layer formed 
of the aforementioned EL material. 

[Claim 70] The aforementioned luminous layer is the manufacturing installation of the panel for display 
according to claim 69 characterized by the bird clapper from the luminous layer for emitting light in the 
luminous layer for emitting light in the luminous layer for emitting light in red, and blue, and green. 
[Claim 71] The aforementioned display device is the manufacturing installation of the panel for display 
according to claim 60 to 70 characterized by being an EL element. 

[Claim 72] The panel for display manufactured by the manufacture method according to claim 48 to 59. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technology of manufacturing 

the panel for display, such as a light filter and an EL element, by the ink-jet method. 

[0002] 

[Description of the Prior Art] In recent years, the increase of the need of a liquid crystal display and a 
division electrochromatic display display is being enhanced with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, the cost cut of a 
liquid crystal display is required, and the demand to the cost cut of a light filter with specific gravity high in 
cost is increasing especially. Although various methods are tried from the former to meet the above- 
mentioned demand, satisfying the demand characteristics of a light filter, the method of still satisfying all 
demand characteristics is not established. Each method is explained below. 

[0003] The 1st method is a pigment-content powder method. This method forms on a substrate the 
photopolymer layer which distributed the pigment, and obtains a monochromatic pattern by carrying out 
patterning of this. By furthermore repeating this process 3 times, they are R, G, and B. A light-filter layer is 
formed. 

[0004] The 2nd method is a staining technique. After a staining technique applies the water-soluble- 
polymer material which is the material for dyeing on a glass substrate and carries out patterning of this to 
a desired configuration by the photo lithography method, it is immersed in a dyeing bath in the obtained 
pattern, and obtains a coloring pattern, this — 3 ********** — the light-filter layer of R, G, and B is 
obtained by things 

[0005] There is an electrodeposition process as the 3rd method. This method is flooded with the 
electropainting liquid which carried out patterning of the transparent electrode and entered [ electrolytic 
solution / a pigment, a resin, ] on the substrate, and electrodeposits the 1st color. After repeating this 
process 3 times and distinguishing R, G, and B by different color with, a color specification layer is formed 
by making a resin heat-harden. 

[0006] There are print processes as the 4th method, this method distributes a pigment to a heat-hardened 
type resin -- making — printing — 3 ********** -- after distinguishing R, G, and B by different color with 
by things, a coloring layer is formed by making a resin heat-harden moreover, the above — it is common to 
form a protective layer on a coloring layer also in which method 

[0007] The point common to these methods is R, G, and B3. In order to color a color, it is necessary to 
repeat the same process 3 times, and is with a bird clapper at cost quantity. Moreover, it has the trouble 
that the yield falls, so that there are many processes. Furthermore, since the pattern configuration which 
can be formed is limited in an electrodeposition process, with the present technology, it is TFT. Application 
is difficult for the electrochromatic display display of a method. Moreover, since a definition and smooth 
nature of print processes are bad, formation is difficult for the pattern of a fine pitch. 
[0008] The method of manufacturing a light filter using an ink-jet method is indicated by JP.59-75205.A, 
JP.63-235901A JP,63-294503,A, or JPJ-217320.A to compensate these faults. 

[0009] How to manufacture a light filter using the ink-jet method (coloring) is shown in drawing 31 . The big 
merit by the ink-jet method is the point which can color the coloring field on a substrate 1 (pixel field) at a 



time by the head 55 (head for carrying out the regurgitation of the ink of the red (RED) who is the three 
primary colors of light, green (GREEN), and blue (BLUE)) of three colors as shown in drawing 31 . In 
addition, in drawing 31 , in order to make in agreement the nozzle pitch and the pixel pitch of a light filter to 
be used, each head is leaned. And the pixel field is colored by using the nozzle of a head every five nozzles. 
[0010] 

[Problem(s) to be Solved by the Invention] However, if fixed time (for example, 1 -minute about room) ink 
regurgitation is stopped in the case of an ink-jet method, water and the solvent which are a volatile 
component in ink evaporate, ink serves as hyperviscosity, and the discharge condition of ink cannot be 
stabilized easily. When time after stopping the ink regurgitation especially until it resumes the ink 
regurgitation becomes long, the phenomena in which the discharge direction of ink gets twisted, like that 
ink discharge quantity increases too much and ink discharge quantity decreases too much happen, and 
there is an inclination for ink discharging to tend to become instability. This phenomenon tends 
[ especially ] to happen, when breathing out the ink containing a resin and manufacturing a light filter. 
Moreover, when the ink regurgitation is resumed, especially the ink regurgitation of the 1st shot after 
resumption is not stabilized, but has the inclination for the regurgitation to tends to be confused. Especially 
the ink of the 1st shot has a bad impact precision, and its discharge quantity tends to increase. 
[001 1] When making ink reach the target like a light filter in the crevice by which patterning was carried out 
with high definition, the problem that ink enters into the pixel of a different color which acjjoins if the 
discharge direction of the ink of the 1st shot is confused, generate color mixture, or ink discharge quantity 
changes, the desired depth of shade is no longer obtained, and concentration nonuniformity occurs 
between pixels may occur. 

[0012] In order to avoid such a problem, before carrying out the regurgitation of the ink to the field 
(crevice) which will function as a viewing area for displaying information, by the ink-jet method, reserve 
discharging is usually performed in the predetermined position besides a substrate. However, in order to 
bring close to the color-reproduction range of NTSC specification or PAL specification in recent years, 
expansion-ization of the color-reproduction range of a light filter is made, in connection with this, the ratio 
of the color material in ink is increasing and ink viscosity has hyperviscosity-ized it. Consequently, time 
until the regurgitation property change of ink of the 1st shot at the time of regurgitation resumption occurs 
is becoming short, and just its reserve discharging in the outside of a substrate is inadequate in many 
cases. 

[0013] In order to solve the technical problem of such an ink-jet method, in JP.9-101410.A, JP.1 0-7371 2,A, 
and JP,10-73709,A, reserve discharging is performed to boundary regions other than the viewing area on a 
substrate (frame section) ( drawing 32 ). Specifically, as shown in drawing 33 and drawing 34 , the 
regurgitation of ink is started from the frame section and the viewing area is colored. Thus, by carrying out 
the reserve regurgitation to the frame section, before coloring a viewing area, the ink discharge condition at 
the time of coloring of a viewing area can be stabilized. 

[0014] Moreover, the JP.10-186123.A official report is also performing the reserve regurgitation on the 
substrate. Specifically, in the JP.10-186123.A official report, before carrying out the regurgitation to the 
1st pixel of a viewing area, the reserve regurgitation of the direct ink is carried out on the shading section 
which is the boundary region of a viewing area (on BM). Thereby, when carrying out the regurgitation of the 
ink to the 1st pixel, already, the discharge condition is stable and can carry out the regurgitation of the ink 
to an exact position. 

[0015] However, the ink (ink which has adhered directly on the shading section) which remained on the 
shading section may cause the problem of the smooth nature of a light filter, the problem at the time of 
protective coat membrane formation that an application is poor, the problem that the adhesion of a 
protective coat and the shading section is poor, etc. Moreover, although the reserve regurgitation of the 
ink is carried out in JP,10-186123,A on the shading section which has ** ink nature, the ink by which the 
reserve regurgitation was carried out in this case moves freely in a shading section top, and color mixture 
may be generated. Moreover, in case such a phenomenon manufactures the EL element formed by giving 
spontaneous light material (EL luminescent material) in the crevice surrounded by the septum prepared on 



the substrate, it is what may happen similarly. In addition, in the case of an EL element it is mixture of not 
color mixture but spontaneous light material. 

[0016] moreover — it seems that a viewing area is extended by the light fitter apart from the above- 
mentioned technical problem — ** — there is an inclination to carry out and to narrow a frame portion for 
the reason is desired 

[0017] this invention is made in view of the technical problem mentioned above, and stabilizes the 
discharge condition at the time of making ink breathe out to a viewing area, and it aims at offering the 
manufacture method of a light filter which can reduce the color mixture between the pixels of a different 
color, and its manufacturing installation. 

[0018] Moreover, this invention aims at offering the manufacture method of the light filter which can 
manufacture light filter with the sufficient adhesion of a protective coat and the shading section, and this 
light fitter, and a manufacturing installation. 

[0019] Moreover, this invention aims at offering the manufacture method of the light filter which can 
narrow the frame section, and a manufacturing installation. 

[0020] Moreover, this invention aims at offering the manufacture method of a light filter which can 

manufacture the good light filter of flat nature, and this light filter, and its manufacturing installation. 

[0021] Moreover, this invention aims at offering the manufacture method of the display using the light filter 

and this light filter which were manufactured by the above-mentioned manufacture method or the 

manufacturing installation, and the manufacture method of equipment equipped with this display. 

[0022] Moreover, this invention stabilizes the grant state at the time of making material give to a viewing 

area, and aims at offering the manufacture method of the panel for display with possible making it hard to 

happen that a different material in a pixel field is mixed, and a manufacturing installation. 

[0023] Moreover, this invention aims at offering the manufacture method of the EL element which can 

narrow the frame section, and a manufacturing installation. 

[0024] Moreover, this invention carries out the purpose of offering the panel for display manufactured by 

the above-mentioned manufacture method or the manufacturing installation. 

[0025] 

[Means for Solving the Problem] this invention for attaining the above-mentioned purpose is the method of 
manufacturing the light filter which breathes out ink from an ink-jet head and has two or more coloring 
sections in two or more crevices surrounded by the diaphragm prepared on the substrate. The process 
which prepares the substrate which has both the 1st crevice for forming the coloring section used for a 
display, and the 2nd crevice for forming the non-display section which is not used for a display, After 
breathing out ink from the aforementioned ink-jet head to the 2nd crevice of the above on the 
aforementioned substrate It has the process which forms the aforementioned coloring section by carrying 
out the regurgitation of the ink from the aforementioned ink-jet head to the 1st crevice of the above on 
the aforementioned substrate. It is characterized by the regurgitation conditions of the aforementioned ink 
when carrying out the regurgitation of the aforementioned ink to the regurgitation conditions and the 2nd 
crevice of the above of the aforementioned ink when carrying out the regurgitation of the aforementioned 
ink to the 1 st crevice of the above differing. 

[0026] Moreover, this invention is equipment which manufactures the light filter which breathes out ink 
from an ink-jet head and has two or more coloring sections in two or more crevices surrounded by the 
diaphragm prepared on the substrate. The substrate which has the 2nd crevice for forming the 1 st crevice 
for forming the coloring section used for a display, and the non-display section which is not used for a 
display both, The move means for moving the aforementioned ink-jet head relatively, Making the 
aforementioned substrate and the aforementioned ink-jet head displaced relatively by the aforementioned 
move means So that the aforementioned coloring section may be formed by carrying out the regurgitation 
of the ink from the aforementioned ink-jet head to the 1st crevice of the above on the aforementioned 
substrate after making ink breathe out from the aforementioned ink-jet head to the 2nd crevice of the 
above on the aforementioned substrate It has the control means for controlling the aforementioned ink-jet 
head and the aforementioned move means. It is characterized by the regurgitation conditions of the 



aforementioned ink when carrying out the regurgitation of the aforementioned ink to the regurgitation 
conditions and the 2nd crevice of the above of the aforementioned ink when carrying out the regurgitation 
of the aforementioned ink to the 1st crevice of the above differing. 

[0027] Moreover, this invention is a light filter and is characterized by being manufactured by the 
manufacture method according to claim 1 to 21. 

[0028] Moreover, this invention is the display equipped with the light filter which has two or more formed 
coloring sections with which it comes to fill up ink in two or more crevices surrounded by the diaphragm 
prepared on the substrate, and is characterized by having a light filter according to claim 43 and the 
quantity of light adjustable means which makes the quantity of light actfustable. 

[0029] Moreover, this invention is equipment equipped with the display using the light filter which has two 
or more coloring sections with which it comes to fill up ink in two or more crevices surrounded by the 
diaphragm prepared on the substrate, and is characterized by providing display according to claim 44 and 
the picture signal supply means for supplying a picture signal to this display. 

[0030] Moreover, this invention is the method of manufacturing the display equipped with the light filter 
which has two or more coloring sections with which it comes to fill up ink in two or more crevices 
surrounded by the diaphragm prepared on the substrate. It is characterized by having the process which 
unifies the process which manufactures a light filter by the manufacture method according to claim 1 to 21, 
the light filter by which manufacture was carried out [ aforementioned ], and the quantity of light adjustable 
means which makes the quantity of light adjustable. 

[0031] Moreover, this invention is the method of manufacturing equipment equipped with the display using 
the light filter which has two or more coloring sections with which it comes to fill up ink in two or more 
crevices surrounded by the diaphragm prepared on the substrate. It is characterized by providing the 
process which connects the process which manufactures display by the manufacture method according to 
claim 46, the picture signal supply means for supplying a picture signal picture signal to display, and the 
display by which manufacture was carried out [ aforementioned ]. 

[0032] Moreover, this invention is the method of manufacturing the panel for display which gives the 
material used for a display from a head in two or more crevices surrounded by the diaphragm prepared on 
the substrate, and has a display. The process which prepares the substrate which has both the 1st crevice 
for forming the aforementioned display used for a display, and the 2nd crevice for forming the non-display 
section which is not used for a display, After giving the aforementioned material from the aforementioned 
head to the 2nd crevice of the above on the aforementioned substrate It has the process which forms the 
aforementioned display by giving the aforementioned material from the aforementioned head to the 1st 
crevice of the above on the aforementioned substrate. It is characterized by the grant conditions of the 
aforementioned material when giving the aforementioned material to the grant conditions and the 2nd 
crevice of the above of the aforementioned material when giving the aforementioned material to the 1st 
crevice of the above differing. 

[0033] Moreover, this invention is equipment for manufacturing the panel for display which gives the 
material used for a display from a head in two or more crevices surrounded by the diaphragm prepared on 
the substrate, and has a display. The substrate which has the 2nd crevice for forming the 1st crevice for 
forming the aforementioned display used for a display, and the non-display section which is not used for a 
display both, Making the aforementioned substrate and the aforementioned head displaced relatively by the 
move means and the aforementioned move means for moving the aforementioned head relatively So that 
the aforementioned display may be formed by giving the aforementioned material from the aforementioned 
head to the 1st crevice of the above on the aforementioned substrate after making the aforementioned 
material give from the aforementioned head to the 2nd crevice on the aforementioned substrate It has the 
control means for controlling the aforementioned head and the aforementioned move means, and is 
characterized by the grant conditions of the aforementioned material when giving the aforementioned 
material to the grant conditions and the 2nd crevice of the above of the aforementioned material when 
giving the aforementioned material to the 1 st crevice of the above differing. 

[0034] Moreover, this invention is a panel for display and is characterized by being manufactured by the 



manufacture method according to claim 48 to 59. 
[0035] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[0036] In addition, the panel for display (element for a display) defined in this invention has the display used 
for a display. More specifically, the panel for display is a panel containing an EL element equipped with the 
light-emitting part formed of a light filter equipped with for example, the coloring section, or the material 
which carries out self-luminescence etc. used for display. If it is a light filter, the coloring section is 
equivalent to the above-mentioned display, and if it is an EL element, a light-emitting part is equivalent to 
the above-mentioned display. Moreover, the light filter defined in this invention can be equipped with the 
coloring section and the colored body (base), and can obtain the output light which changed the property 
to input light. 

[0037] [1st operation gestalt] Drawing 1 is the schematic diagram showing the composition of 1 operation 
gestalt of the manufacturing installation of a light filter. XYtheta stage where 51 had been arranged at the 
equipment stand and 52 has been arranged on a stand 51 in drawing 1 , The light-filter substrate by which 
53 was set on the XYtheta stage 52, the light filter by which 54 is formed on the light-filter substrate 53, R 
(red) for 55 coloring a light filter 54, G (green), The camera for the ink-jet head of B (blue) and 56 carrying 
out the monitor of the coloring states (the white omission, color mixture, concentration nonuniformity, etc. 
of a pixel) of a light filter, The controller for 58 controlling operation by the whole light-filter manufacturing 
installation 90, the teaching pendant (personal computer) whose 59 is the display of a controller, the 
keyboard whose 60 is the control unit of 59, and 62 show the display screen for displaying information. 
[0038] In addition, it is equipped with the head unit which has each ink-jet head of R (red), G (green), and B 
(blue) possible [ adjustment of a rotation angle ] in the level surface free [ attachment and detachment ] to 
the supporter of the light-filter manufacturing installation 90. Moreover, you may arrange the recovery unit 
(un-illustrating) for attracting ink from the ink regurgitation nozzle of the ink-jet head 55 of each color (R), 
55 (G). and 55 (B), and aiming at recovery with the poor regurgitation of a nozzle on extension of the 
XYtheta stage 52. In addition, there is the cap section which carries out capping of the nozzle in this 
recovery unit 

[0039] Drawing 2 is the block diagram of the control controller of the light-filter manufacturing installation 
90. The personal computer whose 59 is the I/O means of the control controller 58, the display screen as 
which 62 displays information, such as existence of the advance situation of manufacture and the 
abnormalities of a head, and 60 are control units (keyboard) which direct operation of the light-filter 
manufacturing installation 90 etc. 

[0040] The controller by which 58 controls operation by the whole light-filter manufacturing installation 90, 
The interface with which 65 delivers the data of a personal computer 59 and a controller 58, ROM which 
has memorized the control program for CPU by which 66 controls the light-filter manufacturing installation 
90, and 67 operating CPU66, RAM which memorizes information required in order that 68 may perform 
unusual information and reserve discharging etc., The **** control section by which 70 controls ink 
discharging [ in the crevice on a light-filter substrate ], It connects with a controller 58 and the stage 
control section by which 71 controls operation of the XYtheta stage 52 of the light-filter manufacturing 
installation 90, and 90 show the light-filter manufacturing installation which operates according to the 
directions. 

[0041] Drawing 3 is drawing showing the structure of the ink-jet head 55 used for the manufacturing 
installation 90 of the above-mentioned light filter. Usually, although three ink-jet heads are prepared 
corresponding to three colors of R, G, and B, since these three heads are the same structures, 
respectively, they are shown in drawing 3 on behalf of one of these three heads. 
[0042] In drawing 3 , outline composition of the ink-jet head 55 is carried out from the heater board 104 
which is the substrate in which two or more heaters 1 02 for heating ink were formed, and the top plate 1 06 
put on this heater board 104. Two or more deliveries 108 are formed in the top plate 106, and the liquid 
route 1 10 of the shape of a tunnel which is open for free passage to this delivery 108 is formed behind the 



delivery 108. Each liquid route 1 10 is isolated with the next liquid route by the septum 1 12. It sets to the 
back and each liquid route 1 10 is 1. It connects common to the ink liquid room 1 14 of **, ink is supplied to 
the ink liquid room 1 14 through the ink feed hopper 116, and this ink is supplied to each liquid route 110 
from the ink liquid room 114. 

[0043] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled by 
state like drawing 3 so that each heater 102 may come to the position corresponding to each liquid route 
1 10. In drawing 3 , although only two heaters 102 are shown, the heater 102 is arranged one [ at a time ] 
corresponding to each liquid route 110. And in the state where it was assembled like drawing 3 , if a 
predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 boils and a foam is formed, 
and ink will be extruded by the cubical expansion of this foam from a delivery 108, and it will be breathed 
out Therefore, by controlling the size of control, for example, power, for the driving pulse added to a heater 
102, it is possible to aajust the size of a foam and the volume of the ink breathed out from a delivery can 
be controlled free. 

[0044] Drawing 4 is drawing having shown the example of the driving pulse for being impressed by the 
heater of an ink-jet head. (A) shows the example of a single pulse drive and (B) shows the example of a 
double pulse drive. The discharge quantity of the ink breathed out from a nozzle is controllable by both [ of 
the single pulse drive of (A), and a double pulse drive of (B) ] cases changing the voltage value and pulse 
width of the pulse given to a heater. In addition, compared with the single pulse drive method of (A), the 
direction of the double pulse drive method of (B) has the wide span of adjustable range of ink discharge 
quantity, and is advantageous about adjustment of discharge quantity. 

[0045] As for the pulse width of a pre pulse, and T2, in drawing 4 (B), T1 is [ the quiescent time and T3 ] 
the pulse width of a main pulse. A pre pulse is a pulse for warming ink to predetermined temperature in 
advance of ** which actually breathes out ink, and is set as the value shorter than the minimum pulse 
width required for the ** sake which breathes out ink. Therefore, ink is not breathed out by this pre pulse. 
A pre pulse is impressed to a heater 102 by raising the initial temperature of ink even to fixed temperature 
for always making regularity ink discharge quantity when impressing a behind fixed main pulse. Moreover, 
even when the temperature of ink is ac[justed beforehand and the same main pulse is impressed by 
adjusting the length T1 of a pre pulse conversely, it is also possible to change the discharge quantity of ink. 
Moreover, it also has the work which brings forward the time standup of ink **** when impressing a main 
pulse, and improves responsibility by warming ink in advance of impression of a main pulse. On the other 
hand, a main pulse is a pulse for making ink actually breathe out, and is set up for a long time than the 
minimum pulse width required for the ** sake which breathes out ink. Since the energy which a heater 102 
generates is a thing proportional to the width of face (impression time) T3 of a main pulse, it can adjust the 
variation in the property of a heater 102 by adjusting the width of face T3 of this main pulse. 
[0046] In addition, the interval (quiescent time) T2 of a pre pulse and a main pulse is adjusted, and it 
becomes possible also by controlling the diffusion state of the heat by the pre pulse to adjust the 
discharge quantity of ink. Moreover, it is also possible to adjust the discharge quantity of ink by changing 
the voltage value of the voltage pulse given to a heater (it impresses). 

[0047] So that the above-mentioned explanation may show the discharge quantity of ink It is also possible 
to control by adjusting the impression time (pulse width of a pre pulse) T1 of a pre pulse, and It is also 
possible to control by adjusting the impression time (pulse width of a main pulse) T3 of a main pulse, and it 
is also possible to control by adjusting the impression time (pulse width) of the both sides of a pre pulse 
and a main pulse. Moreover, it is also possible to control by adjusting the impression interval (quiescent 
time) T2 of a preheating pulse and a heat pulse. Moreover, it is also possible to control by atfusting the 
driver voltage of a head. Therefore, it becomes possible by adjusting the impression time of a preheating 
pulse and a heat pulse, the impression interval of a preheating pulse and a heat pulse, the driver voltage of 
a head, etc. if needed to acjjust the responsibility to the impression pulse of the discharge quantity of ink, 
or **** of ink free. 

[0048] With this operation gestalt, the double pulse drive which can adjust ink discharge quantity widely is 
used. And the surrounding field of a viewing area [ in / a light filter / by carrying out adjustable / of the 



pulse width T1 of a pre pulse / especially ] (boundary region.) It makes it possible to make [ many ] ink 
discharge quantity when carrying out the regurgitation (reserve regurgitation) of the ink to a reserve 
regurgitation field, or to lessen. In addition, if pulse width T1 of a pre pulse is lengthened, discharge quantity 
will increase, and if it shortens conversely, discharge quantity will decrease. 

[0049] Here, how to control ink discharge quantity is concretely explained using drawing 5 - drawing 8 . In 
addition, in this operation gestalt, discharge quantity is controlled by choosing one from two or more kinds 
of pre pulses from which pulse width T1 differs. 

[0050] As shown in drawing 5 , the 2-bit data corresponding to each nozzle are written in the area A and B 
of ROM of the control board for controlling a head. And four kinds of pulse width as shown in drawing 6 
considers as a selectable thing with 2-bit data like drawing 5 . That is, in the case of the data of = (area A 
and area B) (0-0), the pre pulse 1 (PH1) is chosen. In the case of the data of = (0-1), the pre pulse 2 (PH2) 
is chosen. ((B) Area A and area) ((B) Area A and area) In the case of the data of = (1-0), the pre pulse 3 
(PH3) is chosen, and when it is data of = (area A and area B) (1-1), the pre pulse 4 (PH4) is chosen. For 
example, since nozzles 3 are (1 and 0), PH3 is chosen, since the nozzles 1 of drawing 5 are (0 and 1), PH2 
is chosen, since nozzles 5 are (1 and 1), PH4 is chosen, and since nozzles 8 are (0 and 0), PHI is chosen. 
In addition, as shown in drawing 6, the pulse width of PH1, PH2, PH3, and PH4 differs, respectively, and the 
relation of such pulse width serves as PHKPH2<PH3<PH4. 

[0051] Thus, the pre pulse width T1 to each nozzle is determined by bit data (subdevice bit), and ink 
discharging is performed by a predetermined main pulse being impressed after that. Moreover, it is possible 
to control discharge quantity by rewriting bit data in a desired position to change ink discharge quantity. 
[0052] Drawing 7 is drawing showing the composition of a regurgitation control circuit. The signal line for 
latching the bit data for the signal line of a pre pulse which explained a GND line and MH by the signal line 
of a main pulse in drawing 7 , and explained PH1-PH4 above, and BLAT choosing PH1-PH4, and DLAT are 
the signal lines for latching data (ink regurgitation pattern data) required for the ink regurgitation. [ as 
opposed to / as opposed to / the power supply of a head / in VH ] the head power supply VH in HGND 
Moreover, DATA is a signal line for transmitting bit data and ink regurgitation pattern data as serial data, 
and storing in Shift Register. 

[0053] In such composition, the bit data (subdevice bit) shown by drawing 5 are stored in Shift Register 
from a DATA signal line as serial data. A BLAT signal occurs in the place which had complete set of bit 
data of all nozzles, and bit data are latched. Next Shift Register storing of the ink regurgitation pattern 
data required to color a light filter is carried out from a DATA signal like the above-mentioned bit data. A 
DLAT signal occurs in the place which had complete set of data of all nozzles, and data are latched. It is 
chosen from the bit data latched previously through a Select Logic circuit any of PH1-PH4 they are. The 
selected pre pulse signal and the selected main pulse signal are compounded, AND with ink regurgitation 
pattern data is taken further, and ink is breathed out from Nozzle M by the transistor of Nozzle M driving 
and carrying out the seal of approval of the power supply VH to resistance (heater board). The above 
composition is made over all nozzles. That is, the above-mentioned discharge quantity control circuit is 
prepared corresponding to each nozzle. 

[0054] Drawing 8 is drawing showing signs that pre pulse signal PH and main pulse signal MH are 
compounded. What is necessary is to send new bit data to Shift Register to the timing of the request which 
wants to change discharge quantity and just to generate a BLAT signal to change ink discharge quantity. 
Thereby, ink discharge quantity can be changed. In addition, although four kinds of pre pulses are made 
selectable with this operation form using 2-bit data, it is good also as selectable in two kinds of pre pulses 
using 1-bit data. Moreover, the number of bits may be increased and the kind of selectable pre pulse may 
be made to increase to control discharge quantity more finely. It follows on making the kind of selectable 
pre pulse increase, and a Select Logic circuit cannot be overemphasized as a bird clapper as it is 
complicated. 

[0055] Drawing 9 is drawing having shown the manufacturing process of a light filter. Below, the 
manufacturing process of a light filter 54 is explained with reference to drawing 9 . 

[0056] In this operation gestalt, although a glass substrate is generally used as a substrate (a base material, 



base), if it has required properties, such as transparency as a light filter, and a mechanical strength, it will 
not be limited to a glass substrate. For example, a plastic plate is sufficient. 

[0057] Drawing 9 (a) shows the process which gives ink 14 from the ink-jet head 55 in the crevice 32 
surrounded by septum (diaphragm) 2a which has the ** ink nature prepared on the substrate 1 of light- 
transmission nature. 

[0058] In this operation gestalt, septum (diaphragm) 2a forms the crevice for receiving ink 14, and it is the 
member prepared in order to prevent the color mixture of the ink of a different color between the adjoining 
crevices 32. 

[0059] Although septum 2a can carry out patterning of the photopotymer and can form it easily, it can also 
make this septum 2a serve a double purpose with a black matrix or a black stripe, and should just carry out 
patterning of the black resin in that case. 

[0060] In this operation gestalt, although a septum 12 may be directly formed on the light-transmission 
nature substrate 1 , you may form on the substrate, for example, the active-matrix substrate which 
produced the TFT array, in which the layer which has other functions if needed was formed. In order to 
raise the diffusibility of hardenability ink in any case, you may perform a certain surface treatment to a 
substrate top front face. 

[0061] Concretely, with this operation gestalt, first, a black-pigment content resist is applied, patterning is 
carried out by the general photo lithography method, and a black matrix is formed on the transparent 
substrate 1. At this time, it is desirable to set thickness of a black matrix to 0.5 micrometers or more. 
When thickness is less than 0.5 micrometers, the optical density of a black matrix becomes low, and the 
function as a shading layer fails and is not desirable. Moreover, when thickness is less than 0.5 
micrometers and ink is given by the ink-jet method, the phenomenon in which the ink of an adjoining 
different color is mixed, and the so-calied color mixture may be caused. That is, when the thickness of 
septum 2a is less than 0.5 micrometers, a septum may not fully function as a color mixture prevention wall. 
[0062] Moreover, as a material of septum 2a, it is possible to use metal membranes other than a black- 
pigment content resist, such as chromium and a chrome oxide. When using a metal membrane as septum 
2a, in order to set thickness to 0.5 micrometers or more, it is necessary to prepare layers, such as silicone 
rubber which functions as a mixed prevention wall for preventing the color mixture of ink, in the upper part 
of a metal layer. Anyway, as for the upper part of septum 2a, it is desirable that it is ** ink nature, and it is 
desirable to set thickness to 0 or 5 micrometers or more from a viewpoint of shading nature and color 
mixture prevention. 

[0063] In this invention, applicable ink 14 contains at least a color-material component and the hardening 
component hardened by energy grant. Grant of energy is performing the both sides of performing for 
example, optical irradiation, performing heat treatment or optical irradiation, and heat treatment etc. here. 
Since applicable ink 14 is hardened by optical irradiation, heat treatments, or these combined use in this 
invention, it can also be called hardenability ink. As hardenability ink, liquefied ink and solid ink are usable. 
Moreover, as a hardening component a commercial resin and a commercial curing agent can be used and, 
specifically, an acrylic resin, an epoxy system resin, me I amine resin, etc. are used suitably. 
[0064] As the above-mentioned color material, a color, a pigment, and all are applicable. As a color, 
although direct dye, acid dye, a reactive dye, a disperse dye, an oil color, etc. are mentioned, it is not 
limited to these. As for these colors and a pigment, it is desirable to be used in 0.1 - 20% of the weight of 
the range in ink. As a compound (hardening component) hardened by energy grant, the combination of a 
well-known resin and a well-known cross linking agent can be used, for example as a heat-hardened type 
compound. Specifically, melamine resin, a hydroxyl group or carboxyl group content polymer and a 
melamine, a hydroxyl group or carboxyl group content polymer and a polyfu notional epoxy compound, a 
hydroxyl group or carboxyl group content polymer, a fibrin reaction type compound and an epoxy resin, a 
resol type resin and an epoxy resin, amines and an epoxy resin, a carboxylic acid or an acid anhydride, an 
epoxy compound, etc. are mentioned. Moreover, as an optical hardening type compound, well-known optical 
hardening die materials, for example, a commercial negative resist, are used suitably. The above-mentioned 
compound may use together and stiffen heat or not only light but these. 



[0065] Various solvents can be used as ink used for this invention. From the field of the regurgitation 
nature in the case of using especially for an ink-jet method, the mixed solvent of water and the water- 
soluble organic solvent is used preferably. As water, it is desirable to use ion exchange water (deionized 
water). As arbitrary solvent components which can be used together in this invention For example, methyl 
alcohol, ethyl alcohol, n-propyl alcohol, Isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, Alkyl alcohols 
of the carbon numbers 1-4, such as tert-butyl alcohol; A dimethylformamide, Amides, such as a 
dimethylacetamide; The ketone of an acetone and diacetone alcohol, or a keto-alcohols; tetrahydrofuran, 
Ether, such as a dioxane; Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, A propylene glycol, a butylene glycol, a triethylene glycol, 1, 2, 6-hexane triol, a 
thiodiglycol, a hexylene glycol, alkylene glycol; in which aEkylene machines, such as a diethylene glycol, 
contain 2-6 carbon atoms — glycerol; — the ethylene glycol monomethyl (or ethyl) ether — The low- 
grade alkyl ether of polyhydric alcohol, such as the diethylene-glycol methyl (or ethyl) ether and the 
triethylene-glycol monomethyl (or ethyl) ether; A N-methyl-2-pyrrolidone, Aliphatic hydrocarbon; propylene 
carbonate, such as aromatic-hydrocarbons; hexanes, such as benzene, toluene, and a xylene, an octane, 
and a heptane, etc. is mentioned to 2-pyrrolidone, 1, 3-dimethyl-2-imidazo RISHINON, and a pan. The low- 
grade alkyl ether of polyhydric alcohol, such as polyhydric alcohol, such as a diethylene glycol, and the 
triethylene-glycol monomethyl (or ethyl) ether, is desirable also in the above-mentioned organic solvent 
moreover, in order to dissolve or distribute stably the above-mentioned heat or an optical hardening type 
compound, polyhydric alcohol, such as the ethylene glycol monomethyl (or ethyl) ether, the diethylene- 
glycol methyl (or ethyl) ether, and the triethylene-glycol monomethyl (or ethyl) ether, is low-grade — an 
alkyl ether; N-methyl~2-pyrrolidone and 2-pyrrolidone are used preferably Furthermore, in order to acquire 
the stability of the regurgitation of ink, it is effective to add the low-grade alkyl ether of ethyl alcohol, 
isopropyl alcohol, or polyhydric alcohol. By adding these solvents, this is guessed since it can foam in ink 
more at stability on the thin film resistor in the ink-jet head by the heat energy method. In order to give 
the desired property other than the above-mentioned component if needed, the ink used for this invention 
can add a surfactant a defoaming agent, antiseptics, etc., and can also add a commercial water soluble dye 
etc. further. For example, as a surfactant if it does not have a bad influence on the preservation stability 
of ink, it can use suitably, there are nonionic surfactants, such as anionic surfactants, such as fatty-acid 
salts, higher-alcohol sulfate salts, liquid fatty-oil sulfate salts, and alkylaryl sulfonates, polyoxyethylene 
alkyl ether, polyoxyethylene alkyl ester, polyoxyethylene sorbitan alkyl ester, acetylene alcohol, and an 
acetylene glycol, and these one sort or two sorts or more can be used, choosing them suitably. Moreover, 
in order to maintain the preservation stability of ink, as a pH regulator used when pH acjjustment is required, 
the inorganic alkali chemicals, organic acids, and inorganic acids of alkali metal, such as various organic 
amines, such as ammonia or a diethanolamine, and a triethanolamine, a sodium hydroxide, a lithium 
hydroxide, and a potassium hydroxide, such as a hydroxide, are mentioned, for example. Moreover, if the 
regurgitation is stably possible also for what is not dissolved in water or the water-soluble organic solvent 
among the above-mentioned light or heat-hardened type compounds, it will not matter even if it uses 
water and solvents other than the water-soluble organic solvent Moreover, when using the hardenability 
compound of the type which carries out a polymerization especially by light it can also consider as the 
non-solvent type which dissolved color material in the monomer. 

[0066] Drawing 9 (b) shows the state immediately after giving hardenability ink 14 in each crevice 32 
surrounded by septum 2a. Here, the height of grant ink is higher than the height of septum 2a. 
[0067] Then, dryness processing is performed if needed, by optical irradiation, heat treatments, or these 
combined use, ink is hardened and the coloring section (pixel section) 3 is formed ( drawing 9 (c)). although 
the height (thickness) of the coloring section 9 is lower than the height of septum 2a in this drawing 9 (c), 
it limits to this — not having — the height (thickness) of the coloring section 9, and the height of septum 
2a — abbreviation — you may make it become the same In addition, it is desirable to make thickness 
(height from the base of the coloring section 3 to a front face) of the coloring section 3 into 20 - 80% of 
the height (height from the base of septum 2a to a front face) of septum 2a from a viewpoint of flattening 
of a coloring section front face. Moreover, in order to carry out flattening of the front face of the coloring 



section more, considering as 40 - 60% is desirable. 

[0068] Then, a protective coat (protection section) 8 is formed if needed ( drawing 9 (d)). In addition, it is 
usable, if the resin constituent by optical irradiation or optical irradiation, and heat treatment to harden is 
used preferably, has the transparency as a light filter and can bear a subsequent process, for example, an 
ITO film formation process, an orientation film formation process, etc. as a protective layer 8. Moreover, a 
protective coat 8 may not be in this invention. 

[0069] Drawing 10 or drawing 12 is the cross section showing the basic composition of the 
electrochromatic display display 30 incorporating the light filter concerning this invention. 11 — a polarizing 
plate and 1 — substrates, such as glass, and 2a — a septum and 3 — the coloring section and 8 — a 
protective layer and 16 — for a liquid crystal compound and 19, as for a pixel electrode and 22, an 
orientation film and 20 are [ a common electrode and 1 7 / an orientation film and 1 8 / a polarizing plate 
and 23 ] back light light 54 is the above-mentioned light filter and 24. It is an opposite substrate. 
[0070] The electrochromatic display display (electrochromatic display display) in this invention doubles the 
light-filter substrate 1 and the opposite substrate 21 concerning this invention, is full, and is formed by 
enclosing the liquid crystal compound 18. Inside one substrate 21 of a liquid crystal display, TFT (Thin Film 
Transistor) (un-illustrating) and the transparent pixel electrode 20 are formed in the shape of a matrix. 
Moreover, inside another substrate 1, a light filter 54 is installed so that the color material of RGB may 
arrange in the position which counters a pixel electrode, and the transparent counteretectrode (common 
electrode) 1 6 is formed on it at the whole surface. Although the black matrix 2 is usually formed in the 
light-filter substrate 1 side (refer to drawing 10 ), it is formed in the TFT substrate side which counters in 
a BM (black matrix) on-array type liquid crystal panel (refer to drawing 1 1 ). Furthermore, the orientation 
film 19 is formed in the field of both substrates, and a liquid crystal molecule can be made to arrange in the 
fixed direction by carrying out rubbing processing of this. Moreover, polarizing plates 1 1 and 22 have pasted 
the outside of each glass substrate, and the gap (about 2-5 micrometers) of these glass substrates is filled 
up with the liquid crystal compound 1 8. Moreover, generally as a back light the combination of a 
fluorescent lamp (un-illustrating) and a scattered plate (un-illustrating) is used, and it displays by operating 
a liquid crystal compound as an optical shutter to which the permeability of back light light is changed. In 
addition, since the liquid crystal compound has the function which carries out adjustable [ of the quantity 
of light irradiated by the light filter ], it can say it also as a quantity of light acjjustable means. 
[0071] Moreover, the coloring section is formed on the pixel electrode 20, and you may make it make it 
function as a light filter, as shown in drawing 12 . That is, the coloring section which constitutes a light 
filter is not limited to being formed on a glass substrate. 

[0072] Drawing 13 is the block diagram showing the outline composition at the time of applying the above- 
mentioned liquid crystal display to a word processor, a personal computer, facsimile apparatus, and the 
information processor that has a function as a reproducing unit 

[0073] Among drawing, they are the control section (picture signal supply means) which controls the whole 
equipment and 1801 are equipped with CPUs and various I/O Ports, such as a microprocessor, and a 
control signal, a data signal, etc. are outputted to each part or they are controlling by inputting the control 
signal and data signal from each part. 1802 is the display section and the image data read by various menus, 
document information, and the image reader 1807 is displayed on this display screen. 1803 is the touch 
panel of the transparent pressure-sensitive formula prepared on the display section 1 802, and can perform 
an item input, a coordinate position input, etc. on the display section 1802 by pressing the front face with a 
finger etc. 

[0074] It is FM (Frequency Modulation) sound-source section, and 1 804 memorizes the music information 
created by the music editor etc. as digital data to the memory section 1810 or external storage 1812, it is 
read from these memory etc. and performs FM modulation. The electrical signal from the Frequency 
Modulation sound section 1804 is changed into audible sound by the loudspeaker section 1805. The printer 
section 1806 is used as the outgoing end end of a word processor, a personal computer, facsimile 
apparatus, and a reproducing unit. 

[0075] 1807 is the image reader section which reads manuscript data in photoelectricity and inputs them, is 



prepared into the conveyance path of a manuscript and performs read of the other various manuscripts of 
a facsimile manuscript or a copy manuscript. 

[0076] 1 808 is the transceiver section of facsimile transmission of the manuscript data read in the image 
reader section 1807, and the facsimile (FAX) which receives and decodes the sent facsimile signal, and has 
an interface function with the exterior. 1809 is the telephone section which has various telephone 
functions, such as a usual telephone function, a usual answering machine function, etc. 
[0077] 1810 is ROM which memorizes a system program, a manager program other application programs, 
etc. a character font, a dictionary, etc., the application program loaded from external storage 1812, 
document information, and the memory section which contains a Video RAM etc. further. 
[0078] 1811 is the keyboard section which inputs document information, various commands, etc. 
[0079] 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a storage, and the 
application program of document information, music or speech information, and a user etc. is stored in this 
external storage 1812. 

[0080] Drawing 1 4 is the typical general-view view of the information processor shown in drawing 13 . 
[0081] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid crystal display, and 
display various menus, figure information, document information, etc. On this display 1901, the front face of 
a touch panel 1803 can perform a coordinate input and an item specification input by pressing with a finger 
etc. 1902 is a hand set currently used when equipment functions as telephone. It connects with the main 
part through the code removable, and a keyboard 1903 can perform various document functions and 
various data inputs. Moreover, various function key 1904 grades are prepared in this keyboard 1903. 1905 
is the insertion mouth of the floppy (registered trademark) disk to external storage 1812. 
[0082] The manuscript which 1906 is the form installation section which lays the manuscript read in the 
image reader section 1 807, and was read is discharged from an equipment posterior part. Moreover, in 
facsimile reception etc., it is printed from an ink jet printer 1907. 

[0083] When functioning considering the above-mentioned information processor as a personal computer 
or a word processor, the various information inputted from the keyboard section 181 1 is processed by the 
control section 1801 according to a predetermined program, and is outputted to the printer section 1806 as 
a picture. 

[0084] When functioning as a receiver of facsimile apparatus, according to a predetermined program, 
reception of the facsimile information inputted from the FAX transceiver section 1808 through the 
communication line is carried out by the control section 1801, and it is outputted to the printer section 
1806 as a receiving picture. 

[0085] Moreover, when functioning as a reproducing unit, a manuscript is read and the read manuscript 
data are outputted to the printer section 1806 by the image reader section 1807 as a copy picture through 
a control section 1801. In addition, when functioning as a receiver of facsimile apparatus, the manuscript 
data read by the image reader section 1807 are transmitted to a communication line through the FAX 
transceiver section 1808, after transmitting processing is carried out by the control section 1801 according 
to a predetermined program. 

[0086] In addition, it becomes possible [ the information processor mentioned above is good also as one 
apparatus which built the ink jet printer in the main part, as shown in drawing 15 , and ] to raise portable 
nature more in this case. In this drawing, a corresponding sign is given to the portion which has the same 
function as drawing 14 . thus, equipment equipped with display — ** — it is manufactured by preparing the 
light filter concerning this invention first, being filled up with a liquid crystal compound between **, next the 
prepared light filter and opposite substrate, manufacturing display, and connecting a picture signal supply 
means to the display at the ** last 

[0087] Next, reserve discharging which is the characteristic portion of this operation gestalt and which is 
performed to a substrate is explained. With this operation gestalt a crevice is established in the shading 
section in the surrounding field of a viewing area, and it is characterized by performing the reserve 
regurgitation in the crevice. This is explained in full detail, referring to drawing 16 - drawing 1 9 . In addition, 
the portion into which the reserve regurgitation was performed serves as the non-display section. 



[0088] Drawing 1 6 is drawing showing the substrate 1 with two or more crevices 32 surrounded by septum 
2a (a diaphragm, for example, BM), and shows the state before coloring. In addition, drawing 16 (a) is the 
plan which looked at the substrate from the top, and drawing 1 6 (b) is the cross section cut by the line of 
A-A of drawing 1 6 (a). Drawing 17 shows signs that the regurgitation of the ink is carried out to the 
substrate of drawing 1 6 , and shows the state in the middle of coloring. In addition, drawing 1 7 (a) is the 
plan which looked at the substrate from the top, and drawing 1 7 (b) is the cross section cut by the line of 
A-A of drawing 17 (a). Drawing 18 shows the state after coloring and shows signs that the light filter was 
completed. 

[0089] In drawing 16 , 1 is a septum (diaphragm) for a glass substrate and 2a forming a crevice 32. 32 is a 
crevice surrounded by the septum and consists of the 1st crevice 32a and the 2nd crevice 32b. It is a 
portion for 1st crevice 32a being used for a display, and being a portion for forming a display, and 2nd 
crevice 32b not being used for a display, but forming the non-display section. 1st crevice 32a functions as 
a field showing a color, and each coloring section of RGB is formed in each of this 1st crevice. 2nd crevice 
32b functions as a reserve regurgitation field, and the reserve regurgitation of the ink of two or more colors 
is carried out to this 2nd crevice 32b. 35 is a viewing area which has two or more displays used for a 
display. 37 is a boundary region (frame section) which is a surrounding field of a viewing area 35, and the 
shading section is formed in this boundary region. In addition, the 2nd crevice in this boundary region 37 is 
a portion used as the non-display section which is not used for a display. In addition, the methods of 
forming the 2nd crevice of the above in a boundary region (frame section) are the patterning method of the 
septum (BM) by the photo lithography method, and same method. That is, the material (resist material) for 
forming the pattern of a septum is first applied by spin or the roll coater on a substrate, and it exposes 
after that using the exposure mask for septum patterns. It manipulates at this exposure mask so that the 
2nd crevice can be formed in the frame section. After exposing using such an exposure mask, it exfoliates 
in a part of resist by performing etching. Thereby, the septum pattern with which the 1 st crevice and 2nd 
crevice were formed is completed. After that, even if there are few septa, it gives a water-repellent finish 
to the upper part. If these processes are summarized, it will become the procedure of following 1-7. 1) A 
water-repellent finish of the application of resist material, 2 prebaking, 3 exposure (an exposure mask is 
chosen with a required pattern), 4 development, five rinses, six postbakes, and 7BM sections. 
[0090] Usually, the ink-jet head has the stable discharge quantity of the ink from each nozzle in the state 
where ink is breathed out continuously. However, if **** of ink is once stopped, the discharge quantity of 
the ink at the time of making **** resume under the influence of ink drying and thickening within a nozzle 
etc. may not be stabilized, or a discharge direction may be confused. It is, when **** of ink stops being 
stabilized by **** of ink not having been stabilized by about ten shots, but having made it stop for dozens 
seconds depending on the kind of ink from several shots of the start when resuming **** after that when 
**** of ink was specifically stopped for several minutes. Moreover, if the ink discharge condition is not 
stable in the case of coloring of 1st crevice 32a, color mixture will arise in the 1st crevice and it will 
become the light filter of a defective. 

[0091] then, ** which breathes out ink towards the 2nd crevice formed with this operation form before ** 
which breathes out ink in 1st crevice 32a at the surrounding shading section of a viewing area 35 as 
drawing 17 (a) and drawing 17 (b) showed — it is made like In addition, since it is preliminary discharging 
performed for ink discharging to the 2nd crevice not being for forming the coloring section, and only 
wanting to stabilize the discharge condition of ink, suppose that reserve **** is called here. Thus, by 
performing reserve **** to the 2nd crevice, since the ink in a nozzle is refreshed, the discharge condition 
in the ** case which breathes out ink to 1st crevice 32a can be stabilized. In addition, a problem is not 
produced, even if it carries out reserve **** of the ink of two or more colors and mixes it in the 2nd 
crevice, since this 2nd crevice is a portion which is not used for a display but serves as the non-display 
section 39. Moreover, as for the above-mentioned reserve discharging to the 2nd crevice, it is desirable to 
perform until the discharge condition of ink is stable. Moreover, what is necessary is just to determine 
suitably the length of time to perform the number of times of reserve discharging, and reserve discharging 
according to the kind of ink to be used, the diameter of a delivery, a ****** type, etc. For example, when 



performing ink **** by system in which the case where viscous high ink is used, and a discharge condition 
get worse immediately That what is necessary is just to lengthen the length of time to make [ many ] the 
number of times of reserve discharging, or perform reserve discharging What is necessary is to lessen the 
number of times of reserve discharging, or just to shorten the length of time to perform reserve discharging, 
when performing ink **** by system in which the case where viscosity uses low ink on the contrary, and a 
discharge condition seldom get worse. 

[0092] As for the size of the above-mentioned reserve **** field, in this operation form, it is desirable to 
design in the size which can cancel the **** instability generated at the time of the **** start of an ink jet 
For that purpose, it is desirable that it is the size which can receive all **** total amounts until discharge 
quantity is stabilized. Moreover, it is desirable that it is the size which can receive the amount of gaps of 
the impact position of the ink by disorder of a discharge direction. However, since these are influenced by 
many conditions, such as a performance of the ink-jet head to be used, distance of an ink-jet head and a 
substrate, the quiescent time that is not breathed out, temperature-and-humidity environment of a clean 
room, and the property of the ink to be used, it is desirable to determine a size experimentally according to 
each service condition, manufacture condition, etc. In addition, if a light filter is in the inclination which is 
going to narrow a frame portion in order to extend the viewing area every year, and this is taken into 
consideration, the thing which also make a reserve **** field as small as possible and to form is desirable. 
[0093] The non-display section 39 formed in crevice (reserve **** field) 32b of the above 2nd by carrying 
out reserve **** of the ink of two or more colors is not a portion for displaying not a portion but the 
information for displaying the color of RGB, either. This non-display section 39 is a portion equivalent to 
the frame of a light filter, and is a part which is usually equivalent to the black portion of the maximum 
outline in the display panel (screen) of this liquid crystal display when a light filter is included in a liquid 
crystal display. Therefore, as for the non-display section 39 formed in reserve **** field 32b, it is desirable 
to be colored the black system. When the non-display section 39 was colored colors other than black, such 
as red and green, and a user looks at a screen temporarily, since only the portion differs from a 
surrounding color, sense of incongruity may be given to a user. Then, it is made for the ink of two or more 
colors to be mixed in 2nd crevice (reserve **** field) 32b with this operation form. That is, in this 2nd 
crevice, the ink of two or more colors is being mixed and it has become a subtractive-color-mixture field. 
[0094] Moreover, it is made to have the optical density of the grade for which the optical density of the 
non-display section 39 is needed as the shading section in this operation form. Temporarily, if the optical 
density of this non-**** is iow, a back light may turn from this portion and it is not desirable from a 
viewpoint of a user's visibility in that case. That is, as for this non-display section, it is desirable to have a 
shading nature function. Then, with this operation form, the ink of two or more colors is mixed in the 2nd 
crevice, and the non-display section which has the optical density of the grade needed as a black system 
and the shading section is formed. In condition, the ink of three colors of RGB is breathed out in the 2nd 
crevice, it is mixed, and it is supposed that it is black, here, the ink of RGB is mixed — making — the 
optical density of the non-display section 39 — the optical density of the shading section, and abbreviation 
— it is made to become the same In addition, it is also good for it not to be limited to mixing the ink of 
three colors of RGB, but to mix two arbitrary colors among RGB. Mixture of the ink of two colors is also 
because it becomes the black system of a grade which fully achieves the function as a frame of a light 
filter. Moreover, the ink of Above RGB is giving the ink of a different color further in the 2nd crevice, and 
you may make it form the non-display section. The account of a top, as ink of a different color, the ink 
used as the subtractive complementary colors of the ink of a black system and the ink of two or more 
colors (RGB) by which reserve **** is carried out is desirable, it is giving these ink, and it is possible to 
make the visible wavelength dependency of the shading section uniform, and to secure much more shading 
performance. 

[0095] In addition, although it is not indispensable that the ink of two or more colors is mixed in 2nd 
crevice (reserve **** field) 32b as mentioned above, it is desirable to mix the ink of two or more colors 
from the point which makes the point which makes the non-display section a black system, and optical 
density the grade which may function as the shading section, moreover, although the above explained that 



the ink by which reserve **** was carried out into the crevice was mixed, since the ink by which reserve 
**** was carried out into the crevice is mixed freely, they provide a certain means and mix ink purposely - 
- required — there is nothing The base of a crevice is a glass substrate which has a hydrophilic property, 
and since the ink by which reserve **** was carried out adheres on this glass and it spreads immediately, 
mixture of ink takes place freely. 

[0096] Moreover, with this operation gestalt, it is the feature that the reserve regurgitation field is formed 
in a concave. If the reserve regurgitation of the ink is carried out on the shading section of the 
circumference of a viewing area like the JP.10-186123.A official report mentioned above, the ink 151 by 
which the reserve regurgitation was carried out moves freely in a shading section top, and color mixture 
may be generated ( drawing 19 ). In addition, in drawing 19 , the reserve regurgitation ink 151 of R color 
entered into the coloring section of G color, and the coloring section of B color, and color mixture has 
occurred. On the other hand, like above-mentioned drawing 1 7 , since the ink by which the reserve 
regurgitation was carried out is filled up with this operation gestalt in a crevice, with it, the ink by which the 
reserve regurgitation was carried out does not move freely in a shading section top. 
[0097] Moreover, if the reserve regurgitation is performed on the shading section of the circumference of a 
viewing area, in the point of smooth nature, and the point of adhesion, it will be inadequate. This is 
explained below, referring to drawing 20 . In addition, drawing 20 is the cross section of the liquid crystal 
display formed by being filled up with the liquid crystal compound 18 between a light filter 54 and the 
opposite substrate 24, and the ink by which the reserve regurgitation was carried out has adhered on the 
surrounding shading section. Moreover, on the shading section and the coloring section, the protective 
layer for carrying out flattening of the front face, and protecting the coloring section is formed. 
[0098] First, smooth nature is explained. If reserve regurgitation ink 151 adheres on the surrounding 
shading section like drawing 20 , the ink portion by which the reserve regurgitation was carried out 
compared with the coloring section 3 or other septum sections will rise. If a protective layer is formed in 
such the state, the protective layer on reserve regurgitation ink 151 will rise compared with other portions, 
and it will be hard to carry out flattening of the front face of a protective layer. (The bad portion 160 of flat 
nature occurs like drawing 20 ) . If the front face of a protective layer has not carried out flattening, it will 
be difficult to hold a light filter and an opposite substrate in parallel. Thus, although it is desirable to have 
smooth nature as for the front face of the protective layer of a light filter, if reserve regurgitation ink has 
adhered on the shading section as mentioned above, it will be inadequate in respect of surface smooth 
nature. 

[0099] Next, adhesion is explained. If reserve regurgitation ink 151 adheres on the surrounding shading 
section like drawing 20 , since the adhesion of this reserve regurgitation ink and the shading section is 
inadequate, film peeling may arise in the contact portion 163 of reserve regurgitation ink and the shading 
section. In the above-mentioned contact portion 1 63, adhesion becomes inadequate because the shading 
section top has ** ink nature. 

[0100] On the other hand, with this operation gestalt, in order to carry out the reserve regurgitation of the 
ink into the crevice established in the shading section of a boundary region like drawing 1 7 , the ink portion 
by which the reserve regurgitation was carried out compared with the coloring section 3 or other septa 
does not rise. Consequently, when a protective layer is formed, it is easy to carry out flattening of the 
protective-layer front face, and it becomes easy to hold a light filter and an opposite substrate in parallel. 
Moreover, with this operation gestalt, since reserve regurgitation ink is made to adhere to the glass 
substrate of a hydrophilic property, the adhesion of reserve regurgitation ink and a glass substrate is 
enough, and the remarkable suppression of the generating of film peeling can be carried out compared with 
the case where it is drawing 20 . Thus, by performing the reserve regurgitation in a crevice, a light-filter 
front face comes to have smooth nature, and can suppress generating of film peeling. 
[0101] After performing reserve discharging as mentioned above, ink is breathed out to each in the 1st 
crevice, and each coloring section is formed. Thus, the colored light filter is shown in drawing 1 8 . In 
drawing 18 , the train of the coloring section 3 of RGB is formed in the shape of a stripe. Moreover, the 
non-display section is formed in the 2nd crevice in the ink of three colors of RGB by which the reserve 



regurgitation was carried out This non-display section is presenting black. In addition, the coloring section 
is a portion for making a user recognize a color visually, and since it is also a portion for displaying 
information, it can also be called display. 

[0102] Next, signs that it colors by breathing out ink towards the substrate equipped with the septum are 
explained using drawing 21 - drawing 23 , moving a substrate and an ink-jet head relatively. In addition, 
drawing 21 is a flow chart which shows the coloring process of a light filter, and drawing 22 and drawing 23 
are drawings having shown the physical relationship of reserve regurgitation field (2nd crevice) 32b and the 
vtewing-area field 35. moreover, the stage and ink-jet head which carried the substrate with this operation 
gestalt — relative — 1 time — or carrying out a multiple-times scan, in the 1st crevice, ink is breathed 
out and each coloring section is formed Before starting the coloring to the crevice located in an edge 
among the 1st crevice of a viewing area in that case, ink is made to breathe out suitably to the 2nd crevice 
(reserve regurgitation field). 

[0103] First, in Step S1 of drawing 21 , it positions by setting the light-filter substrate 53 on the XYtheta 
stage 52 of the light-filter manufacturing installation 90. With this operation gestalt, a light-filter substrate 
as shown in drawing 22 and drawing 23 is used, namely, — from one light-filter substrate — many — it is 
the substrate which can take the light filter of several sheets In this drawing 22 and drawing 23 , the case 
where the size of a substrate is 360mmx460mm is shown, and if it is the light filter of 10 inch size, it is 
possible to form the light filters 54a, 54b, 54c, and 54d of four sheets into it. In addition, suppose that the 
substrate which has both reserve regurgitation field (2nd crevice) 32b and the viewing area 35 including the 
1st crevice (display) which will function as a light filter is used with this operation gestalt. 
[0104] Next, in Step S2, the light-filter substrate 53 and the ink-jet head 120 are moved relatively, and the 
ink-jet head 55 is located right above reserve **** field 32b (32b-(A)) of a substrate 53. This relative 
displacement may be performed by moving the XYtheta stage 52, and may be performed by moving an ink- 
jet head. 

[0105] Next, ** which breathes out ink from the ink-jet head 55 to reserve **** field 32b (32b-(A)) in Step 
S3 (reserve *#** process). Moreover, the physical relationship of the display which functions as a light 
filter, and the reserve **** field on the outside of the viewing area which has this display may be formed 
only in one side of a viewing area 35 like drawing 22 , and may be formed in the both sides of a viewing 
area 35 like drawing 23 . Anyway, with this operation form, reserve **** is performed to the field (reserve 
**** field 32b) which is on a lightHilter substrate and does not function as a light filter just before coloring 
the 1 st crevice. This is for shortening time after performing reserve **** until it colors the 1 st crevice. 
While being able to reduce the instability of ink **** which time until it stops **** of ink and resumes **** 
originates in a bird clapper for a longtime, and produces by shortening time after performing reserve **** 
until it colors the 1st crevice, in the case of coloring of the 1st crevice, the discharge condition of ink can 
always be stabilized. 

[0106] After performing reserve discharging at Step S3, moving relatively the light-filter substrate 53 and 
the ink-jet head 55 in Step S4, ink is breathed out from an ink-jet head to a substrate, and two or more 
1 st crevices are colored. At this step S4, relative displacement of a substrate and a head is performed 
once. That is, the relative scan of the substrate is carried out to a head from the position of 32b in drawing 
22 to the position of Y2. Then, it progresses to Step S5. In Step S5, only the predetermined number of 
times set up beforehand judges whether the head and the substrate were made displaced relatively. If 
judged with having carried out number-of-times movement of predetermined, it will progress to Step S6 
and coloring of the light-filter substrate will be ended. On the other hand, if number-of-times movement of 
predetermined is not carried out in Step S5, it returns to Step S2 and the process after Step S2 is 
repeated. That is, shortly, since the head is located in Y2, the relative scan of a head and the substrate is 
carried out towards the direction of Y1, and it is made for a head to come right above reserve **** field 
32b (32b-(B)), it performs reserve **** to reserve **** field 32b (32b-(B)). and colors the 1st crevice 
after that the above shows — as — the oddth relative scan of the 1st time, 3rd time — , etc. — 32b- (A) 
or 32b- performing reserve **** to the reserve **** field of (C) — receiving — the eventh relative scan 
of the 2nd time, 4 — , etc. — 32b- (B) or 32b- reserve **** is performed to the reserve **** field of (D) 



Thus, since reserve **** is performed whenever it scans once, the fall of the **** stability produced by 
the pause between scans is not caused. Moreover, in the oddth relative scan, a head is moved in the 
direction of Y2 to Y1 to a substrate to moving a head in the direction of Y1 to Y2 to a substrate by the 
eventh relative scan. 

[0107] In addition, neither the timing which performs reserve **** in the above-mentioned step S3, nor a 
position is restricted to the timing and the position which were mentioned above. Although the above- 
mentioned step S3 explained that reserve discharging was performed to a position as shown in drawing 22 , 
with this operation form, you may perform reserve **** to a position as shown in drawing 23 . That is, as 
shown in drawing 23 , you may perform reserve **** on both sides of a viewing area 35. In this case, in one 
scan, the process of the following ** - ** is performed one by one. ** The process which performs 
reserve **** to reserve **** field 32b-(A), the process which performs ink **** to the 1st crevice in ** 
tight-filter 54a, ** reserve **** field 32b- process and ** reserve **** field 32b- which performs reserve 
**** to (E) — the process which performs reserve **** to (F), the process which performs ink **** to 
the 1st crevice in ** light-filter 54b, and ** reserve **** field 32b- the process which performs reserve 
**** to (B) Further stabilization of an ink discharge condition can be attained by performing reserve **** 
on both sides like drawing 23 . 

[0108] Thus, since the discharge condition is stable when coloring the inside of a viewing area, though the 
instability of discharge quantity, the instability of a discharge direction, etc. exist by performing reserve 
discharging at the time of an ink **** start, the light filter which there is no color mixture and has the 
uniform depth of shade can be manufactured. 

[0109] Drawing 24 is drawing showing the relation between the interval LI of the impact position of two or 
more ink breathed out by 2nd crevice (reserve **** field) 32b, and the interval L2 of the impact position of 
two or more ink breathed out by the 1st crevice. In drawing 24 , it is the relation of L1=L2, and **** which 
breathes out ink at intervals of the same **** (**** timing) is good also at the time of ** which breathes 
out ink to a reserve **** field, and ** which breathes out ink to a viewing area, and it is simple for ink 
**** control. In addition, suppose that this **** condition is called the 1st **** condition. 
[01 10] On the other hand, as shown in drawing 25 , performing discharging on the ink **** conditions (2nd 
**** condition) that the relation between the interval L1 of the impact position of two or more ink 
breathed out by 2nd crevice (reserve **** field) 32b and the interval L2 of the impact position of two or 
more ink breathed out by the 1st crevice in LKL2 becomes is also considered. That is, it is high-density to 
**** and the reserve **** field which breathe out ink on ink **** conditions which serve as a relation of 
LKL2, and ****** which breathes out ink is made and ****** which breathes out the ink of many 
amounts to a reserve **** field is made. It is the ** case which breathes out hyperviscous ink, and this 
****** method is very effective when reserve **** of the ink of many amounts needs to be carried out 
Moreover, since the number of the impact ink per unit length can be made [ many ] so much the more the 
more it narrows the interval of the impact ink in a reserve **** field, a reserve **** field can be made 
small. That is, suppose temporarily that the ink from ten was driven in to the reserve **** field of the 
length of Xmum at intervals of 10 micrometers. If the above-mentioned interval is changed into 5 
micrometers here, the length of a reserve **** field will be said by X/2 micrometer, and will become things. 
Thus, by narrowing the interval of the impact position of the ink in a reserve **** field, a reserve **** field 
can be made small, as a result area of a frame portion can also be made small. As mentioned above, as for 
the viewing area of a light filter, it is very effective to tend to spread every year and to narrow a frame 
portion for the reason. In addition, in order to narrow the interval of the impact position of ink, the interval 
(ink **** interval) of ink **** timing is realizable by shortening. As mentioned above, the ink **** interval 
in a reserve **** field can be shortened, or a reserve **** field can be made small by narrowing the 
interval of the impact position of ink. Moreover, if there is no reserve discharge about a lot of ink, even if it 
is the case where there is nothing, an oak, an ink **** interval can be shortened or it can respond by 
narrowing the interval of the impact position of ink. Thus, since it is also possible to be able to narrow a 
frame portion and to carry out reserve **** of a lot of ink, it is the very effective ink ****** method to 
perform ink **** on the above-mentioned **** conditions as shown in drawing 25 . 



[01 1 1] Moreover, performing discharging on the ink **** conditions (3rd **** condition) that the relation 
between the ink discharge quantity M1 at the time of ** breathed out to 2nd crevice (reserve **** field) 
32b and the ink discharge quantity M2 at the time of ** breathed out to the 1st crevice in M1>M2 
becomes like drawing 26 is also considered. That is, **** which breathes out ink on ink **** conditions 
which serve as a relation of M1>M2, and ****** which breathes out the ink of many amounts to a reserve 
**** field are made. Its viscosity of ink is high, and this ****** method is very effective when reserve 
**** of the ink of many amounts needs to be carried out. Moreover, it is effective, when the amount of the 
ink driven into a reserve **** field needs to be made [ many ], in order to consider as the optical density 
(optical density near the optical book concentration of the shading section) of the grade for which the 
optica! density of a reserve **** field is needed as the shading section. In addition, what is necessary is 
just to adjust the width-of-face T3 grade of the width of face T1 of the above-mentioned pre pulse, the 
quiescent time T2, and a main pulse, in order to make [ many ] ink discharge quantity in a reserve **** 
field. Moreover, ink discharge quantity here is an amount of the ink breathed out in one discharging. 
[01 12] Furthermore, it becomes possible to small-** a reserve **** field further compared with the **** 
[ which breathes out ink on the **** conditions (4th **** condition) which combined the **** conditions 
of this N3rd, and the **** conditions of the above 2nd ], and ** case which breathes out ink on the 2nd 
**** conditions. Moreover, it becomes possible to be able to adjust the amount of the ink with which a 
reserve **** field is filled up, and to be able to attain flattening of a reserve **** field by this, as a result 
to contribute also to flattening of a light filter by adjusting the ink discharge quantity to the interval and/or 
reserve **** field of an ink impact position in a reserve **** field etc. For example, what is necessary is 
just to perform whether the interval of an ink impact position is made large, ink discharge quantity is 
lessened, or these are combined, in, decreasing the amount of the ink with which a reserve **** field is 
filled up on the other hand that what is necessary is just to perform whether the interval of an ink impact 
position is narrowed, it makes [ many ] ink discharge quantity in making the amount of the ink with which a 
reserve **** field is filled up increase, or these are combined. 

[01 13] As mentioned above, reduction-izing of a reserve **** field, flattening of a light filter, etc. can be 
attained by changing ink **** conditions (ink **** pattern), such as an ink impact position, ink discharge 
quantity, and ink **** timing, in the 1st crevice and 2nd crevice. In addition, although it is shown at drawing 
24 - drawing 26 after the impact dot of each ink has remained in order to imagine coloring operation, in 
fact, each [ these ] ink dot is mixed in the 2nd crevice (reserve **** field) (carrying out color mixture), and 
is black over the whole. 

[0114] Drawing 27 is drawing for explaining coloring operation and reserve discharging of a light filter. In 
drawing 27 , since the nozzle pitch of the ink-jet head 55 and the pixel pitch of a light filter are not in 
agreement, it is made to color by leaning a head 55. And the nozzle of every four nozzles is always used 
here, and other nozzles are not used. That is, the nozzle shown by the black dot is the use nozzle 271 used 
in coloring operation, and the nozzle shown with a circle [ white ] is the non-used nozzle (reserve nozzle) 
275 which is not used in coloring operation. 

[0115] Thus, when there are a use nozzle 271 and a non-used nozzle 275, it may be made to perform 
reserve discharging only with the use nozzle 271, and may be made to perform reserve discharging with 
both the use nozzle 271 and the non-used nozzle 275. When performing reserve discharging only with the 
use nozzle 271, there is a merit that there is little amount of the ink used and it ends. On the other hand, 
when performing reserve discharging with both the use nozzle 271 and the non-used nozzle 275, the 
amount of the ink with which a reserve **** field is filled up can increase, optical density can also be 
raised in connection with it, and it can consider as black with more high concentration. 
[0116] Moreover, when abnormalities, such as non-****, occur for the use nozzle 271, the nozzle which it 
uses at a time one nozzle may be shifted, and it may color with the reserve nozzle 275. Even in such a 
case, if reserve **** of the ink is carried out also from the reserve nozzle 275 as mentioned above, since 
all nozzles are in the state where it can respond to ****** immediately, though the nozzle used suddenly 
is changed, normal coloring operation can be performed. 

[0117] In addition, although this operation form showed the case where the inside of the 2nd crevice 



(reserve **** field) was not divided at all, the inside of the 2nd crevice may be divided by plurality. 
[01 18] As mentioned above, since reserve discharging is performed to the 2nd crevice just before coloring 
of the 1st crevice according to this operation form, in case the 1st crevice is colored, the ink discharge 
condition is stable, and generating of the color mixture in a viewing area can be reduced or suppressed. 
[01 19] [2nd operation form] With this operation form, as shown in drawing 28 , in the direction of the 
relative scan of a head and a substrate, it is characterized by forming a coloring pattern which serves as a 
color from which the color of an adjacent pixel field differs, and since others are the same as the above- 
mentioned operation form 1 , explanation is omitted. 

[0120] Even when shown in drawing 28 , before coloring the 1st crevice, reserve **** of the ink is carried 
out to the inside of the 2nd crevice. Moreover, it is desirable to mix the ink of two or more colors in the 
2nd crevice, and to make the 2nd crevice black. In addition, although the impact positions of the ink of RGB 
breathed out by the reserve **** field differ in drawing 28 , it is not limited to this but may be made to 
carry out reserve **** of the ink of RGB in the same position. If it is made to make the same position 
carry out reserve **** of the ink of RGB when forming a coloring pattern like drawing 28 , it will become 
possible to reduction-ize a reserve **** field further compared with the operation form of the above 1st. 
[0121] [Other operation forms] In addition, this invention is the range which does not deviate from the main 
point, and can be applied to what corrected or transformed the above-mentioned operation form. 
[01 22] For example, although the panel which prepared the light filter in the TFT array side in recent years 
also exists, the light filter which this specification defines is the colored body colored by color material, and 
both include it irrespective of whether it is in a TFT array side. 

[0123] Moreover, although the above-mentioned operation form explained the case where the color 
material of R-G-B was used, color material is not limited to this and can also use the color material of 
C(cyanogen) -M(Magenta) -Y (yellow). It is effective to use the color material of CMY by the case of a 
reflected type light filter especially. 

[0124] moreover, the thing for which this invention is not limited to this, for example, electrical energy is 
given although the above-mentioned operation form explained the example of the ink-jet head by the heat 
energy method — displacing — the above — the head equipped with the piezoelectric device (piezo- 
electric element) which makes ink breathe out by the pressure variation accompanying a variation rate, and 
the applicable head which it carries out [ head ] and makes ink breathe out with an electrostatic suction 
force are applicable 

[0125] Moreover, although [ the above-mentioned operation form ] one ink-jet head is prepared 
corresponding to each color, it is good also as not being limited to this but using two or more ink-jet heads 
corresponding to each color. For example, two pieces may be used for R head, two pieces and two B heads 
may be used for G head, and a light filter may be manufactured. Thus, when using two or more ink-jet 
heads corresponding to each color, since the field which can be colored at once becomes large, shortening 
of coloring time can be attained. 

[0126] moreover, it is not limited to the above-mentioned operation form, and in the range of the meaning 
of this invention, many things are boiled, it changes and this invention can be applied 
[0127] this invention is applicable to the manufacture method of for example, EL (electroluminescence, 
electroluminesence) display device, a manufacturing installation, etc. EL display device is an element made 
to emit light using discharge of the fluorescence at the time of having the composition which sandwiched 
the thin film containing inorganic [ of fluorescence nature ], and an organic compound by cathode and the 
anode plate, making an exciton generate by making an electron and an electron hole (hole) pour in and 
recombine with the aforementioned thin film, and this exciton deactivating, or a phosphorescence. A 
spontaneous light full color EL display device can be manufactured by carrying out patterning of the 
material which presents red, green, and the blue luminescent color among the fluorescence nature material 
used for such an EL display device by the ink-jet method on element substrates, such as TFT, using the 
manufacturing installation of this invention. The manufacture method of such an EL display device and this 
display device, its manufacturing installation, etc. are contained in this invention. 

[0128] The manufacturing installation of this invention may have a means for performing surface treatment 



processes, such as plasma treatment UV processing, and distributor-shaft-coupling processing, to the 
front face of the layer used as a resin resist, a pixel electrode, and a lower layer so that EL material may 
tend to adhere. 

[0129] EL display device manufactured using the manufacture method of this invention can be used also 
for low information fields, such as a segment display and a still picture display of whole surface 
simultaneous luminescence, and can be used also as the light source with the point the line, and the field 
configuration. Furthermore, it is possible to obtain the full color display device which excelled [ brightness / 
high ] in responsibility by beginning the display device of a passive drive and using active elements, such as 
TFT, for a drive. 

[0130] An example of the organic EL element manufactured by this invention below is shown. The 
laminated-structure cross section of an organic EL element is shown in drawing 29 . The organic EL 
element shown in drawing 29 is equipped with the transparent substrate 3001, the septum (diaphragm) 
3002, the luminous layer (light-emitting part) 3003, the transparent electrode 3004, and the metal layer 
3006. Moreover, 3007 shows the portion which consists of a transparent substrate 3001 and a transparent 
electrode 3004, and calls this drive substrate. 

[0131] As a transparent substrate 3001, especially if it has required properties, such as transparency as an 
EL display device, and a mechanical strength, it is not limited, and the substrate of light-transmission 
nature, such as a glass substrate and a plastic plate, can be applied. 

[0132] A septum (diaphragm) 3002 has a function for isolating between a pixel and pixels so that this 
material may not be mixed between the pixels which face and ac|join giving the material which serves as a 
luminous layer 3003 from a liquid grant head. That is, a septum 3002 functions as a mixed prevention wall. 
Moreover, on a substrate, two or more crevices (pixel field) are formed by forming this septum 3002 on the 
transparent substrate 3001. In addition, even if a septum 3002 is multilayer structure from which 
compatibility differs to this material, it does not have a problem. 

[0133] the thickness from which a luminous layer 3003 uses well-known organic semiconductor materials, 
such as the material which emits light by passing current, for example, a polyphenylene vinylene etc., (PPV), 
and sufficient quantity of light is obtained — for example, the laminating of 0.05 micrometers - the about 
0.2 micrometers is carried out, and it is constituted A luminous layer 3003 is formed by filling up with thin- 
film-material liquid (spontaneous light material) the crevice surrounded by the septum 3002, and heat- 
treating it with an ink-jet method. 

[0134] The transparent electrode 3004 is constituted by the material which has conductivity and has light- 
transmission nature, for example, ITO etc. The transparent electrode 3004 is formed independently for 
every pixel field, in order to make light emit per pixel. 

[0135] The metal layer 3006 carries out the laminating of 0.1 micrometers - about 1.0 micrometers of the 
conductive the existing metallic material, for example, aluminum lithium, (aluminum-Li), and is constituted. 
The metal layer 3006 is formed so that it may act as a common electrode which counters a transparent 
electrode 3004. 

[0136] The laminating of TFT (TFT), a wiring film, an insulator layer, etc. which are not illustrated is carried 
out to the multilayer, and the drive substrate 3007 is constituted possible [ impression of voltage ] per 
pixel between the metal layer 3006 and each transparent electrode 3004. The drive substrate 3007 is 
manufactured according to a well-known thin film process. 

[01 37] In the organic EL element which has the above layer structures, in the pixel field in which voltage 
was impressed between the transparent electrode 3004 and the metal layer 3006, current flows to a 
tuminous layer 3003, an electroluminescence phenomenon is produced, and light is injected through a 
transparent electrode 3004 and the transparent substrate 3001. 
[01 38] Here, the manufacturing process of an organic EL element is explained. 

[01 39] Drawing 30 shows an example of the manufacturing process of an organic EL element. Hereafter, 
each process (a) - (d) is explained along with drawing 30 . 
[0140] Process (a) 

First, a transparent electrode 3004 is formed and it enables it to impress voltage to a pixel field, after 



carrying out the laminating of TFT (TFT), a wiring film, an insulator layer, etc. which are not illustrated to 
this to a multilayer, using a glass substrate as a transparent substrate 3001. 
[0141] Process (b) 

Next, a septum 3002 is formed in the position which hits between each pixel. A septum 3002 should just 
function as a mixed prevention wall for making it EL material liquid not mixed between the pixels which 
adjoin in case EL material liquid used as a luminous layer is given by the ink-jet method. Although formed 
by the photo lithography method using the resist which added a black material here, this invention is not 
limited to this but various material, a color, its formation method, etc. are usable. 
[0142] Process (c) 

next, an ink-jet method — the crevice surrounded by the septum 3002 is filled up with EL material, and a 
luminous layer 3003 is formed by the thing [ carrying out afterbaking processing ] 
[0143] Process (d) 

Furthermore, the metal layer 3006 is formed on a luminous layer 3003. 

[0144] Such a process (a) By passing through - (d), it becomes possible to form a full color EL element at 
a simple process. Since it is necessary to form the luminous layer which has the luminescent color which is 
[ blue / red, green, or ] different when forming especially the organic EL element of a color, it is effective 
to use for arbitrary positions the ink-jet method in which **** is possible for desired EL material. 
[0145] In addition, in this invention, the display is formed by being filled up with the material for being used 
for a display in the crevice surrounded by the septum, if it is a light filter, the coloring section is equivalent 
to the above-mentioned display, and if it is an EL element, a light-emitting part is equivalent to the above- 
mentioned display. The display containing the above-mentioned coloring section or a light-emitting part is a 
portion used for informational presenting, and is also a portion for recognizing a color visually. 
[0146] since [ moreover, ] the coloring section of a light filter and the light-emitting part of an EL element 
are also the portions which produce a color (a color is **********) — the coloring section — also saying 
— it can do For example, in the case of a light filter, the light by the back light passes the coloring section, 
the light of RGB is emitted, and the light of RGB is emitted when it is an EL element, and a light-emitting 
part carries out spontaneous light. 

[0147] Moreover, since ink and spontaneous light material are the material for forming the above- 
mentioned coloring section, they can also be called material which produces coloring. Moreover, since ink 
and spontaneous light material are liquids, they can be named genetically and can also be called liquid 
material. Moreover, ink and spontaneous light material are also the material for forming the display used for 
a display. 

[0148] Moreover, above it faced manufacturing a light filter and it was explained that it can make it hard to 
happen that color mixture occurred in a pixel field (the 1st crevice). On the other hand, in manufacture of 
an EL element, it can ** to a cause that two or more spontaneous light material is mixed in a pixel field 
(the 1 st crevice). 

[0149] this invention is applicable to manufacture of the panel (element for a display) used for the 
electrochromatic display containing the panel by which two or more displays by being filled up with material 
were formed in two or more crevices surrounded by the septum, for example, a light filter, an EL element, 
etc., as mentioned above. In addition, the panel for these display is not limited to the above-mentioned light 
filter and EL display device, is a panel formed by filling up with liquid material the crevice prepared on the 
substrate, and contains the panel at large which can be used for display. 

[0150] Although especially this invention explained the print equipment of the method which it has 
[ method ] meanses (for example, an electric thermal-conversion object a laser beam, etc.) to generate 
heat energy as energy used in order to make ink **** perform, and makes the change of state of ink occur 
with the aforementioned heat energy also in an ink-jet recording method, according to this method, it can 
attain the densification of record, and highly minute-ization. 

[0151] About the typical composition and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, for 
example is desirable. Although this method is applicable to both the so-called on-demand type and a 



continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the on-demand type case By impressing at 
least one driving signal which gives the rapid temperature rise which corresponds to recording information 
and exceeds film boiling Since make an electric thermal-conversion object generate heat energy, the heat 
operating surface of a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made 
to breathe out through ****** opening by growth of these air bubbles, and contraction, and at least one 
drop is formed. If the shape of a pulse form is carried out, since growth contraction of air bubbles will be 
appropriately performed instancy in this driving signal, **** of a liquid (ink) excellent in especially 
responsibility can be attained, and it is more desirable. 

[0152] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
[0153] The composition using the U.S. Pat No. 4558333 specification and U.S. Pat No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each above- 
mentioned specification as composition of a recording head, the liquid route, and the field to which the heat 
operating surface other than the combination composition (a straight-line-like liquid flow channel or right- 
angled liquid flow channel) of an electric thermal-conversion object is crooked is also included in this 
invention. In addition, it is good also as composition based on JP.59-1 38461 ,A which indicates the 
composition whose opening which absorbs the pressure wave of JP.59-123670.A which indicates the 
composition which makes a common slot the regurgitation section of an electric thermal-conversion object 
to two or more electric thermal-conversion objects, or heat energy is made to correspond to the 
regurgitation section. 

[0154] Furthermore, any of the composition which fills the length with the combination of two or more 
recording heads which are indicated by the specification mentioned above as a recording head of the full 
line type which has the length corresponding to the width of face of the maximum record medium which 
can record a recording device, and the composition as one recording head formed in one are sufficient. 
[0155] In addition, you may use the recording head of the exchangeable chip type with which the electric 
connection with the main part of equipment and supply of the ink from the main part of equipment are 
attained, or the recording head of the cartridge type with which the ink tank was formed in the recording 
head itself in one by the main part of equipment being equipped. 

[0156] Moreover, it is a book to add the recovery means against a recording head established as 
composition of the recording device of this invention, preliminary auxiliary means, etc. It is effective in 
order to perform record stabilized by performing reserve regurgitation mode in which the preheating means 
by the press urization or the suction means, the electric thermal-conversion object, the heating elements 
different from this, or such combination over a recording head and the regurgitation different from record 
are performed, if these are mentioned concretely. 

[0157] In this invention operation gestalt explained above, although ink is explained as a liquid, even if it is 
ink solidified less than [ a room temperature or it ], what is softened or liquefied at a room temperature 
may be used, and ink should just make the shape of liquid at the time of use record signal grant. 
[01 58] In addition, in order to prevent positively by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid state to the liquid state of ink, or in order to 
prevent evaporation of ink, you may use the ink which solidifies in the state of neglect and is liquefied by 
heating. Anyway, ink liquefies by grant according to the record signal of heat energy, and this invention can 
be applied when using the ink of the property liquefied for the first time by grant of heat energy, such as 
that by which liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a 
record medium. In such a case, ink is good for a porosity sheet crevice or a breakthrough which is 
indicated by JP,54-56847,A or JP.60-71260.A also as liquefied or a gestalt which counters to an electric 
thermal-conversion object in the state where it was held as a solid. In this invention, the most effective 



thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0159] 

[Effect of the Invention] As explained above, according to this invention, it can be made hard to happen 
that two or more material is mixed in the 1 st crevice for forming a display, and improvement in the yield 
can be aimed at. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the composition of 1 operation gestalt of the 
manufacturing installation of a light filter. 

[Drawing 2] It is drawing showing the composition of the control section which controls operation of the 
manufacturing installation of a light filter. 

[Drawing 3] It is drawing showing the structure of the ink-jet head used for the manufacturing installation 
of a light filter. 

[Drawing 4] It is drawing having shown the example of the driving pulse for being impressed by the ink-jet 
head. 

[Drawing 5] The data for determining a pre pulse are drawing having shown notionally signs that it was 
stored in the area of ROM of a control board. 

[Drawing 6] It is drawing having shown two or more pre pulses from which pulse width differs. 
[Drawing 7] It is drawing showing the composition of a regurgitation control circuit 

[Drawing 8] It is drawing showing signs that pre pulse signal PH and main pulse signal MH are compounded. 
[Drawing 9] It is drawing having shown an example of the manufacturing process of a light filter. 
[Drawing 10] It is the cross section showing an example of the basic composition of the electrochromatic 
display display incorporating the light filter of 1 operation gestalt, 

[Drawing 11] It is the cross section showing an example of the basic composition of the electrochromatic 
display display incorporating the light filter of 1 operation gestalt. 

[Drawing 1 2] It is the cross section showing an example of the basic composition of the electrochromatic 
display display incorporating the light filter of 1 operation gestalt. 

[Drawing 13] It is the block diagram showing the outline composition at the time of applying a liquid crystal 
display to an information processor. 

[Drawing 14] It is drawing having shown the information processor with which a liquid crystal display is used. 
[Drawing 15] It is drawing having shown the information processor with which a liquid crystal display is used. 
[Drawing 1 6] It is drawing showing the substrate used in the 1 st operation gestalt 
[Drawing 1 7] It is drawing having shown signs that the regurgitation of the ink was carried out to the 
substrate of drawing 12 . 

[Drawing 1 8] It is drawing showing the light filter manufactured in the 1st operation gestalt. 
[Drawing 19] It is drawing having shown the place situation which the ink by which the reserve regurgitation 
was carried out moves [ situation ] freely on the shading section in a shading section top, and generates 
color mixture. 

[Drawing 20] It is the cross section of the liquid crystal display formed by being filled up with the liquid 

crystal compound 18 between a light filter 54 and the opposite substrate 24. 

[Drawing 21] It is the flow chart which shows the coloring process of a light filter. 

[Drawing 22] It is drawing having shown the physical relationship of a reserve regurgitation field and a 

viewing area. 

[Drawing 23] It is drawing having shown the physical relationship of a reserve regurgitation field and a 
viewing area. 

[Drawing 24] It is drawing showing the relation between the interval L1 of the impact position of two or 



more ink breathed out by the 2nd crevice (reserve regurgitation field), and the interval L2 of the impact 
position of two or more ink breathed out by the 1 st crevice. 

[Drawing 25] It is drawing showing the relation between the interval L1 of the impact position of two or 
more ink breathed out by the 2nd crevice (reserve regurgitation field), and the interval L2 of the impact 
position of two or more ink breathed out by the 1 st crevice. 

[Drawing 26] It is drawing showing a relation with the ink discharge quantity M2 when carrying out the 
regurgitation to the ink discharge quantity M1 and the 1st crevice when carrying out the regurgitation to 
2nd crevice (reserve regurgitation field) 32b. 

[Drawing 27] It is drawing for explaining coloring operation and reserve discharging of a light filter. 
[Drawing 28] It is drawing having shown the relation between a head, the direction of the relative scan of a 
substrate, and the coloring pattern of a light filter. 

[Drawing 29] It is drawing showing an example of the composition of an EL element 

[Drawing 30] It is drawing showing an example of the manufacturing process of an EL element. 

[Drawing 31] It is drawing for explaining coloring a light filter using an ink-jet head. 

[Drawing 32] It is drawing for explaining carrying out the reserve regurgitation of the ink to the frame 

portion besides the viewing area on a substrate. 

[Drawing 33] It is drawing showing carrying out the reserve regurgitation of the ink to the frame portion 
besides the viewing area on a substrate. 

[Drawing 34] It is drawing showing carrying out the reserve regurgitation of the ink to the frame portion 
besides the viewing area on a substrate. 
[Description of Notations] 

1 Substrate 

2 Black Matrix 

2a Septum (diaphragm) 

3 Coloring Section (Display) 
8 Protective Layer 

11 Polarizing Plate 

16 Common Electrode 

1 7 Orientation Film 

1 8 Liquid Crystal Compound 

1 9 Orientation Film 

20 Pixel Electrode 

21 Glass Substrate 

22 Polarizing Plate 

24 Opposite Substrate 

23 Back Light 

30 Liquid Crystal Display 

32 Crevice 

32a The 1st crevice 

32b The 2nd crevice (reserve regurgitation field) 
35 Viewing Area 
37 Boundary Region 
39 Non-display Section 

51 Equipment Stand 

52 XYTheta Stage 

53 Light-Filter Substrate 

54 Light Filter 

55 Ink-Jet Head 

56 Television Camera 
58 Control Controller 



59 Teaching Pendant (Personal Computer) 

60 Keyboard 
102 Heater 

104 Heater Board 
106 Top Plate 
108 Delivery 
110 Liquid Route 
112 Septum 
114 Liquid Room 
116 Ink Feed Hopper 

1 50 Spacer 

151 Reserve Regurgitation Ink 
1 60 Bad Portion of Flat Nature 

1 63 Contact Portion of Reserve Regurgitation Ink and Shading Section 
271 Use Nozzle 

275 Reserve Nozzle (Non-Used Nozzle) 
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mm i ] a«±fc mf rzttw o stt ic * o h s ft 

ffl t Ttttt<D*fe6l5«tfft £#5-7^;l/£ * Jffifit 5 

asicfflt^6ft««ftas*»iS"rsft«>os8 1 ©ra 

^tctifflt^ft^^^^^fiSt-rsfcfeom 
2 0»t##ic^t£g&£ffi&t£i&t> 

mim i <oia»K» t t y t **£mz> t*<om 
ia-r y z ottmftff mbs 2 ©tsmctt ltmib^ y 
2**k&t%£2<»MMy2<n&fo$kft£ftg%2>z 
t t t & # 7-7 y ;v * coKSfi^o 

RttfJ*ft5aao^>^OS#ffifiOHIIBtH1-5*ft 

asm 3 ] tftem 2 ocagpicittii^ftsMfHiis© 
5 mm&M y t <Dim®m<omk& o «^ c i: * w 

[MOM 3 imE^y^flXitB^fffctt* fGiSIHIgiSfc: 

mm s ] msm 2 ©cassic^ ut wbh-i' y * 
m%£2<»mtMyz<D»kfflm&, m^m 1 ©ems 

left LTmtM V ^ *Rtfflt « fc * OWE-* ^ * Ottffi 
7-r;l/^0»Bt^r&o 

mm63 MIB^>^Ottm^#i:ti, tMawfc 

7^1/*©«»r8io 

mm 7 ] fflES 2 ©mewc** l Ttuia-r > 2 M: 
ta«fc*0>ry*i!tw»i, fulfil i©iafiisKjttT 

mms3 liJBattffloastttt* mmfttztctbo) 

frfclBKO* 7-7 -i- ©gJii#i£o 

mm93 ftfimytrnt, ^^^hu^xt^ 

mm 1 0 ] mW7<y v * v h U ^Xti, HfeOtit 
6 ft § c t 1 t Sfflim 9 fcE80 * 5 



2 

mm 1 1 ] wenft©«iBtt»*»6a*y7 v * 

v h U * X©SiSW:SK > 

mmi 0£gS«©#7-7^;V*<Dgi&£i£<> 

mmi 2] wc>ry^(4«fii*^bTv^ci: 
wafctswmiflMi Ko^-rtifrtcti&iDii? 

[flim 1 3] V^C4Sft**»Ofe©^>^ 
T?**Cfc*^fct*«mi7b£l 

w IB«©*5-7'<;l/^©^it^j£ 0 

MM l 5] l ©BMM>£*fcJBja* ftSfHB 

saaaaffeffo^^ti. ^fe^ «aot^ft3&»oft 

£M**il fc*«IMfct *»*JE1 4tciE«©*7-7 

[asmmi 63 twe»2©iawrtfci£ffi*ftsaafe 

t J: 0OT3lfaa»&»*t« C i^#ai:t§W^« 
i7iSl 5©o^tftA^fcffiKO*7-7^;V^©»jW 

gfc*ft*^*»a*#tscfc*wafct«»#3fli 

6 tciB^tD* 5-7 ^ Q86i#&o 

30 ^3t^wfcttra«**^fc*wat«Bi*«i 

7fcffiKO*7-7-f;l/^o«3K& 
m^S 1 93 tfflSEaafclW*, JRftfc*ft*ftTi^ 
SChWahtSltmi 67iSl 8©^tft*»lcC 

mm 2 0 3 KWB^ V ^ i^x -V h -y Ktt, 
;l/^-S3PJffltT>fy^*RtttJtS^y HTfe^T, >T 

l 9ot^tft^*i:ECo*7-7-r;V^oS5Kffio 
« mm 2 1 3 V^^xv h^'y FfcL tfx 

o EJiEfcte <tot^>^ ^»tm^^^ trx yjR^a 

**cfc*»afct*»mi7iMi 9^tft^tcSH 
tto?&^-7-f;i/4 I ©»liS^i£o 
mm 2 23 3«±fc«tffefraD«WfcJ;0fflS 

ftsiffiKtoiasiirtK^^^^xy b^'y w&^y^* 

Rttti t T«?&£Diffeai^^t S * 5-7 ;V^^Si3§t 

a^Kfflv^6fts«fi»*«*t*fc«)0» i oiaast 
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3 

m#m 2 3 } Mie^ > ^ <omm t it, 
qr$£2 4] iwEm2©mmfl2n£tOEm& 

Bo 

Cffi^fl 2 5 ] mM ytom&ftt a, aaEpgtt 
iaiHfcii«*ft , t?**«pafc , r*fli3»R2 2(cas«© 

#5-7-r/l/#©g!ig&Bo 
DS$g2 6] fuia^2£DMtc^tTtGiE^>^^ 

awe w l t buSB-t y^%t±ffir^t^ os& e-y y * ©Rt 

C»#«2 7] ME^>*©i»tfflftfti:f4* AftflBlHIS 
*3feft?fc*Cfc*irafc1*5tt*«2 2fcB2»D* 

r-r > * *Rtfflf § 1 1 m y t *mm& o ^ c a § 

fio 

LilsRJS 2 9 3 WKftSJ $ fiWtWu ^ii^-r § fcfc 
OiS^1?*4e:fc*f«fc'r«W*S2 2^M2 8© 

[ffi$E3 0] Mimftmt. fvvtvhVirZV 
*SCfc*«F«fc«fflWS2 9CE«0*7-7^;1/ 

7-7-r/I/*0«3eS«o 



(3) 

v h >; ^x©giBtt«-f y^ttT?*sc fc*Wftfct5 

W*S3 lteE«©*7-7-<;l/^<!«Wjlo 
[RM3 3] WB^y^CiM^WLT^JBC 
*»«fc*r*»*«2 2WS3 20V^n^fe:E*©A 
5— 7-r ;l/^oiSBKIto 

TMCfc*1«4:r*ll3CT2 27bM3 3£0^m^ 
»«fc-r*»««3 4CE«0*7-7^;l/*©»JM 

So 

3 6 ] tufsspi i ?»©&4 tcm$£n<& m 

M«Cfc*fcafc-r*»#B3 5fcffi*0*^-7 

^;i/*©l££ggo 

2 27*33 60V^f ft^tffi«(0*7-7-r;V^*D«Bfi 
3 8 3 ME^a^SPt*, fjiSiS^fc LT# 

s t « n § ^^s^#T set t -r a mxm 3 

c^^« 3 9 ] ffl&t$tjmtowm&i&. mmx 
mw&mst tmvutozct zm. tt* mxm 3 

8fciSttO*9-7-f;l/*0»5B«Bo 
30 [m^4 03 auE^^SPfi, JRfeSMtTU^C 
fc^fRfc-r*W««3 77!)S3 90^-rn3!PKE*0 
* v — 7 -< ;V ^ ©Sliaggo 

cm^«4 1 ] mMytVxv h^y m*.* 

^-^#*«AT^«C fc*1«il-rSW«3fi2 27b 
M4 ooir^rn^tl3«©*9-7^;l/^C«BW«o 
[H^4 2] m^yWxv h*vy Ktt, «stx 

«Cfc**Mfc«W3fcK2 27!iS4 0W^"fn^tc 
C*0*7-7^;l/*0»5»B. 
[m 4 3 ] 1 71S 2 1 Ot^-f tifrfcffi*© 

SBt^ffifc<fe?)H3fi*nfc*5-7-r;l/^o 
[M$«4 4] Sfi±KR^tett«oasttfc:AOHS 
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5 

sis* a * 5 -7 w %m^tcm;mwzffiK rem 

fS^^4 4lcSBfl£4>3as&fE£* 

at, 

MM 1 2 1 OV^ti*»li:C«08Bfi^i£lc «fc 0 * 

zct t tsi^iosm 
ns «»©iasisrt k -< v ^ *9E war nr 4 § 

$tz>t* vm&mvm&kfr t set «r#a 
[MM 5 0 ] tuiB^ 2 ooaawc^* ^raa 



(4) 

6 

So 

[MM 5 1 ] MBtJSO W4*ft M\ fftfEMlc 

Ri-r5*ft-efe*wafci-*w*3©4 8(cfl»oa^e 

[M$g 5 2 ] liffim 2 QCgffiK t TSHEttft w 

[M$£ 5 3 ] IWW3»sW>#4*ff £ ti> HuiBHgPtc 
«^?a«cfc*m*fc**lft»K4 8(cfd«<9^ 

dr$£ 5 4 ] w%m 2 ocaast » trt(WE*m*f* 
£zmmn<Dmmt. m^m 1 ©Haste j* 

20 fcfcftttfc-r SffllMI 5 3 fc«Mfi©M3KBffl><* 

[KM 5 5 ] ifflBtmti* ttBEWiD t It £ * 
5 i^TOTfe 5 C £: OTfct^M 4 8 

ss 4oi^t*n3tp(«:i2ttoa^aiffl^*;i/©«3B^ 

[ff^fi 5 7 ] M£ 1 ©BASK JMSftSIWKg* 

30 mt. mttittnfc&')Bf$.znz>%mT&z>c£ 
[isms s] tfflggftjBci* *fe*»«-r*fc«»o 

«#«fc1-S«l««4 87S5 8©tvfftfrfcEtt©£ 

50 ^&f5gatf^#^^^^tc^iBS^±OMf2^lO 
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7 

$?%t %<Dmmmm$%& t § c t 
immm 6 1 ] mmmmm t mmmc 

So 

t tmwmmmm^ mmm i <owmc 

MSB 6 6 3 2 OCflfiPtJt LTMIEtt»*f* 

fio 

[11^6 8] fflfciJBfetmfctt, ELWe&S 

09^31 6 9 ] MiEIS 1 ©|HlSK#jfiT£ft3fiW2«3* 
«MEEL«SteJ:0«jac*tl5«)WPa5*Ci: 

[ffiftg 7 0 ] ttt&SWi, Sfcafr© 
7 1 ] tSraaWFtt* E L C 4: 



(5) 

*fMk-r5ffli««6 07S7 ooc^tub^iattoa 
m$5 7 2 ] ff^jg 4 8 5 9 ot^n^ee 

[ooo .13 

K J; *>* 5-7 LjRMoa^SBfflO^* 
>o [0002] 

cooo3]^i o^a«±aifi»«a6T**o c<dJj& 
[00043 mzoxm*. 

MiU cn*7*hUV^77Y-ffiKJ:03fao^ 
i:til<tOR, Gx B<D#7-7^£^£f#£*><DT + & 

So 

[00053 SSO^ffikLTfi^JBffi^ftSo 
WTSo C©lS*3IaII»0ifitTR, G, B^l3 
40 [0 0 0 63 m4£0^iittT(i, OTJ^feSo CO 

««Mt«** c k <t !> »fe«*«iKt* fco-ea&So 
[00073 cnso^rffiKftaLTir^jStt. r, 

G, B(D3 fe^SfetSfca6tcl^-ra@^3[5i^D 
so * 0 *&t,.«lffi(t:feO^Ttt. JB/SPlffift^^-V^ 
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[0 0 0 8] cn^<0^1^<^ tfl8H5 9-7 
5 2 0 5%HB, !«86 3- 2 3 5 9 0 1 #m 
BII86 3-2 9 4 50 3*t£«L #M¥l- 
2 1 7 3 2 O^^tcti, JytVxv VtSttRV 

[0 0 0 9] -fy^x-y hfe*m^TiJ7-7jfr* 

©SBfi (eft) 1-«ffi*H3 lt^to -fV^x-y 
hi*K«fc**t4>tUy htt, ^3 Ifc5**«fc3fe 
cD^vy K5 5 OtOHIK&'Cfc** (RED) ^ ^ (G 
RE EN) , W (BLUE) 0^V*£Ptffl**fc«>© 
^K) lcj;0£fil±©«fiffi« (IBSiM) *l« 

[00 10] 

•>*x7h^^ -jwm <w*tf i#Hes) >r 
^mmmt, ttmmn^-n^fpj^feSo i»s 

[00 11] *7-7-r;I/*©cfc9fc,; ffiflMWc^^- 

[0 0 12] C0J=3&IM*0»**fca&lc, 
ttTaflfi«ci:li:«!B« aaao JcfcfLT^y* 



(6) 

JO 

ir^o *ots»* qhtBM^oi^B^y^coBtai^ 

1Mft3B , »4tS*T?OI«IB^fi<ftoTeTi3*)> S 

[0 0 13] C0«JM;/*$>x?h^©nHSKt» 
ft«fcfclc, fcPi¥9- 1 0 14 1 0«8fc #Bfi¥ 
1 0-7 3 7 1 2*§^$g, #W 1 0-7370 9W£ 

wca, mm±<Dm*mmm<ommmm mm* 

■o fcWLT^iffil&f**fTt?T^* (H3 2-) „ JWW 
Ictt, H3 3fttfH3 4fc5**ftaJ;5fc* «aawr»6 

[0 0 14] Sft, »BB¥1 0-1 86 1 2 34tffrZ? 

¥io-i86i23 fi«-e(4> a^mos i mmz 
20 ± (bmd fce^y^ftwittitibr^So ctuc 

aiHJRtWtT^v^ftBtajtSfc^fcittBEfc: 
[0 0 15] lfrbft#6, 3teW±fc:aofc^>^ 

C-r«^J^l5* 0 Sfc, ttW¥ 1 0-1 86 1 2 3^ 

±* i s t &n trust >»fe*»£*-rc t * 5 

tf££ 0 Sfc* COJ:5ft«*W\ »lfi±(c«^felM 

[0016] tit. iimmttm^ z^-y-oiz 
40 [0017] *«wtt±atfcawiK:a*Tft5ntet» 

[ooi8] $ft, *^ti> fin^am^oee 

[0 0 l 9] Sfc, «»«DW>*cfcjb^ 
so tlft*5"7^;I/^©8Ba^i3J:tf8BB»lt*Wt , t 
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[0 0 2 0] tit. ¥Stt©J:^*7-7^ 

[0 0 2 1 3 Sfc* ±ra!3Wtet)t<tt« 

[0 0 2 23 Sfc* ^^fcJtLTtm* 
8ft 3 *HWfiS"r * c t c *) < < I" 5 c £ *J 

[0 0 2 3] Sfc, *«W«4, IBftasSlfci&SCi:*^ 

[0 0 2 4] S ft, ±SHl!3KrftfcL<ttl! 

[00 2 5] 

LT«SO*fefiP*W'rs*9-7^;l/^*!!IJS , rS^ 

MoT, ^(cfflv^nsafeafis^-rsfeAo 

[0 0 2 6] *fc, *5WHi, gfi±fc»ttfcftWOff 
«±©ffiHE»2<0|!!Iffifc:Jtl/WE^>^^x'y b*vy K 

7 h^*y Htiarat»¥afc*is«jw-r5fc*©*jw*a 



72 

*fctOfflC^>^©i!tffl*fti:fi(JB5SB20IHaJtWb 

Tm&J y t ^Rtm * £ 1 t ofiiE-i' v * ©Rtta^ff £ 

[0 0 2 7] tit, *»WCi, *7-7-nV*"Cfco 
[0 0 2 8] Sfc, *»W«4> S«±fcSttfcffcW!>« 

o s©ia«nfe*a<wfea5**rr**7--7^;i/**fii 

Afca^tlTfe^T, il*«4 3»i:E«0*9-7-< 

[0 0 2 9] ite, »K±fcRtffctttt«)ffi 
£$&©^fe^£Wt§#7-7^#£^fca*g 

» [0 0 3 0] Sft, stLtfcKitfcfraoas 

*aasEo«fi«#ra*7-7-f;i/**tt^fc^» 

^fcMO»3t»©i:J:»)*7-7-f;l/**«3&r*X 
efc. WB«Bi*nfc*7-7-f;i/*fc, ^fi^Rj^t 

[0 0 3 1] Sfc* *«W(4, gfcUifc&tffctt^OgP 

» sffi&OJ»fe^Wta;&5-7^;V**ffl^;fc&^ 

[0 0 3 2] tits *mWl±s m&±K.1Mf1tti&?& 
^^^BAt^ltitot&zom^t^mc^t^ 
m l ocnaJK:WtTSIlEt*fl*^t* i:*OWEtf» 

o«#^t^ra2opafiPfcWLT«iE#*»*(*^ , t* 
so [0033] .sfc, a«±fcasittftft«oas 
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<Dmtffi l ©PflfftWbiOC'N'y K^e>t(fE*m#tt4 

ism i (DwmcttLTMtmmmtz t zomm 

[0 0 3 4] Sfc, *5S¥!tt, S*MM§^*/V?*-p 
[003 5] 

[0036] ft*. *m\\z&^Tfem%wmmm 

WTSt.O'CfcS, *sS8tBffl>**A' 
fctt, ffl*tf»fe««tfA**7-7-/7l/*&<&^fci:g 

B»ft-r 5«fit * 5 ntamw s e l s 

#^$tc:fc^T£^-§#7-7>rvV*i:&, & 

[0 0 3 7] [BlOlSBM] Bltt*7-7-f/l/* 

l £fc^T, 5 l ttSfl$^ 5 2Ua@&5 1 
^ftfcXYflXr-v 7 , 5 3ttXY 0Xf->*5 2±tC 

■fey h;*n;fc*7-7*;l/*g*5> 5 4tt*5-7-<jl/ 

*Sffi5 3±K3l£*ftS:&5-7-f;l/** 5 5ii*7 
-7-^1/* 5 4 0£fe£fT?fcfc<DR (150 , G 
0S0 . B (#) 0^y^^i?^7F, 5 6ti#5 

3?) £^*T*fca&0;&;*7, 5 8&*5-7*;l>* 
(Myny) , 6 0«i5 9©»fWP 
[0038] ^ R (*) * G GBK B («) ©fc-f 



14 

7Y;l/*fi3S«H9 0OS»aK»tT»Keft(C, 

fc* XY 2©SS±K, SfeO-O^x 

v h*vy K5 5 (R) • 5 5 (G) • 5 5 (B) £7M> 

o [0 0 3 9] H2tt*7-7Y;V*S3B^9 0©llPJlf 
5 80Attl^M5^yaX 6 2 (i«Bl©3tfT« 

[0 0 4 0] 5 8(4*7-7 -r;V^BBWB9 0O±# 

5 9 1 3 > h n -7 5 8 Or- * L £fr 9 >f > 

*7x-X, 6 6«4*5-7-i-;V^«5fi«ll9 0O*J1W 
■o ^CPU, 6 7tiCPU6 6§»ff$^Sfe4&©{eJ 
flUrn^vA^EHUT^SROM, 6 8 tiRUTflMH^ 
^HBRtajftffftff 5 ft&tc&g&ti! flW&Kttf* R A 
M, 7 0ti*7-7^;V^S«±l;:fettS(Hlg|5rtli:^-r 

7 -f frtm&mm 9 0 © x y e xf-y 5 2 oftfraffl 

**u *©»^fc^TftfW**7-7-f;l/*»Bfi» 
[0 0 4 1] 03fi, ±E©*7-7^;V*0SBi88l 
f 0T*&So i^y^S^xf h'W KttR", G. B©3 

[0 0 4 2] ^3£fc^Ts -O^i^xy h'N'V K5 5 

^y^«jna»-rsfta6©aa»©fc-* 1 0 2*^ 

-HI 0 4O±t3Ep^-&e>n«3^El 0 6i:A^«tt«l 
iSSftT^So ^ 1 0 6 Ktt, m^OtttliP 10 8^ 

1 0 8t3Bfit5 by*;1/«0«Bl 1 o^s^nT 

1 o«4, mi 1 ztc^motrntm 
mtir^Zo &imi 1 ^<om^^n 
-DOMymmi 1 4tc^ii^^nx^o, 
mmi 1 4icti, ^>^^ni 1 G&ftLT'fy9ii t 
co-fytiMymmi 1 4*»6*4f©K 
%i 1 0K«i&«n« o 

[0 0 4 3] t-^#-Hl 0 4iU ^fitl 0 6fc«4, 
ftffiEKK 1 1 OlCttJ&LfcftMK&t:-* 1 0 2 6**5« 

50 icftB-£t>-e2 nxm 3®WfeWS&K&fr$x 6n§ 0 
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BSfcfc^Tti, 2O0t-^l 0 2 l>*£ttT^fc 
1 0 2tt, XGOit&L 1 1 1 

nfc«ffi-e, i o 2fcffi£0Kft/wx*#£-r 

Sfc, fc-* 1 0 2±£0^>^«LTMM 
£#LdJ£tlTttffl£tt£o ^T, 0 2 (dm 

«Bft></i'X*si», mtf*a©**«*wrs 

[0 0 4 4] BUfc-fV^iy h'vy K<Ofc-*fcW 
WSfc^oaUHl'Vl/XOWI^tteBIT?**. (A) 
(4S/>^;W^^IR«i©ffl|36^LTteO. (B) 8*7 
;W<;l*B»©0J**bTV*o (A) 
XBlu (B) 0^r;l/^;WBi60S^6O«^-p 
fc, fc-^fc^fcS/WXOBffiffl^/WXtt*^* 

UtSCfctfTtSo ft, (A) <Oi/y?}W)\>7Mm 
7a^tcJ±^ (B) <0W)Mfr7Mtifi&0liiMy9 

[0 0 4 5] 04 (B) fcfc^T, Tl(i:/lwWX© 
m&lc#V±MZ#T1s< £££&*). mz-JZOtJ 

/vux^PiinLfc^£0-r>'^RtaiWTO^a:^±^?) 

^v^-tt, y> vi/xobotwb) t 3 tjtflhr 
scaao, t-* 1 0 2<o^oA57+^iiifit 

[00 4 6] &i>, ^WWXfc^v/WXfcCBH 
(flukBffl) T2#ESMLT, 7WWX 
ttttBfcflffll" 5 C fcfc^oTfc-f V 2<DRtttiS*Bfil5 



(9) 

[0 0 4 7] ±EOWM**65h^*«fc, V^OtttiH 
g& ^U/WXOBttOHtH C/l/>WX©/VI/Xfi) 

u ^^>^;i/xo9i]ta^fia Ui'wwxo/vi/x 

^wvPxt^^y/^i/XiD^offiira^^ 

10 BT?fc* 0 *£7Ul:-h/WXfcfc-h/WX©a]ta 
BB (ffcibiSM) T2*Wffi«cfcfc*^TB«r« 

fciMtej&UTBfirscifcfcJ:!)* -Ty^RttbS^ 

[0 0 4 8] -fy^Bttfifi*j£<nfi 
20 «Cfcj^B&^WVl/XKI!l*ffl^5o *LT* 

*Cfc*BTftfcLT^*o :/W</l/X©/</l/X«T 
[0 0 4 9] CCT\ 'Ty^RtWafcBtt'rsS&fcO 

[0 0 5 0] HSfc^l-i^t. ^K§3Vha-;l/ 
? % ft #><D 3 > h n H <o R O M ©x y r A &tf 
BIC, ft/X;VKWJ5Ufc2*;yb07 f -« < »t3&* 

nr^^o *tr, H5©«t^*2ify>©x-^fcJ: 
0, B6(c^1-J:eft4mi©^;l/XBtfJB«pri6T* 
St©i:t5o (XU7A-XU7B) = (0 

• 0) Ot-^0*W, ^W^VXl (PHI) tfBft 
40 $tU (XIJ7A-XU7B) = (0« 1) (Of-^© 
7b;WX2 (PH2) JtffiWiStu CxUTA 
•xU7B) = (1 -0) cOr-^©^ ^"U/^l/X 
3 (PH3) tfWretU (XIJ7A-XUTB) = 
(1*1) Of-^^ ^WVbX4 (PH4) ^ 

w?*n«o Bittf, B5©yx;ntt (0 • 1) 

*0-ePH2^jBR*tls yX;V3ii (1 • 0) T'&£ 
©TPH3AWiartU /X;V5« (1 • 1) v&z® 
TPH4i$m&tU yX;V8ti (0 * 0) T*££OT 
PHl«W*ti* 0 BWCgVr^aicPHU P 
so H2, PH3, PH40^VXfitt*^B39:*feO-ea6 
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K>, cn50>WXlfl0l8ftttPH 1<PH2<PH3 
<PH4t*-?Tl^o 

[005 1] COJ^fc^y Gg&fcTyh) K 

[0 0 5 2] 07 ti, ^mffl®M&<Dmi$.%7iitmV& 
So ,07tC^^T, VHli'vy TOSiU HGNDti 
'vy mUVUfctttZGNVM, MHfi^^U/X 
PH 1 -P H 4 li±fBT*Mb*:7lwU'X 
OM^, BLATiiPH l-PH4%^-r^ftA6© 
hT-ZZ^vf-VZTcibm^m, DLATtM 

%7v?t%rctb<Dmm&T-&z> a ttc, data&, 

r-*i:bTfe&U Shift RegisterlCtemt ZTcib® 

[0053] c<Dm%mmz&^T, ms-eTxLfzVv 

hf-^ (^tr-yh) tfi/UT^-r-^kbTDAT 
AM*fE^e>Shift Register£te$£ft£o £/X;W) 
e^y hr-^^li^fci: L A T#*ftfS££U 

l£y h-f-^fclWtDATAMW&KShift Regist 

tntcVy hx-^fr^Select Logic[5]SS£;frbT P H 

5 0 ±COitl:tfJ«ia»ISItt*^/X;WcWi5b 
[00 5 4] ^8ii, ^iwwxM^PHfc^y^v 

-r^>yTfrfc^tr*y hx-2£Shift Register^ 
ffifc7U/Vl'X©W**linS«fcflV, Select Log 



IS 

[0 0 5 5] 09(4, *7-7-nI/*0ffitIg£jSL 
fcHrfe^o J£CFfc, 09£#^bT*5-7^/l/*5 

[0 0 5 6] **fiBBi6Kte^Ttt, Sfc (MM. S 
ft) fcbTHIftfc:^5XSffi*<ffl^e>n*^ £5-7 

[005 7] ^9 (a) ii, ftS§$tt<Og*gl±iCiatt 

$tl5[H]$3 2rtK, 4y*?*Jx."J h'vy H5 5^5-T 
V^l 4£tt4t£X@£^bfcfcfD?2&£o 
[0 0 5 8] #^»&fc*5^TRig (tt#JDgfl#) 2 

s-r$iaas3 2^TS^^fe«'<>'^o^fe^i^± , rs 

[00 5 9] Hi£2a& WAtfSilfittttlK^^-- 

>^LTSS(cJB)««Cfc*l<W*3E)V mS2a« 
7^ -y £ v h »J 2 >y * X h ^ T^M^t £ d 

[0 0 6 0] «S»Bt6ie:fe^T, PSMl 2tt5taffltt 
gfcl±£g&JMbTfc&l^ ifcHICfSUTfl&Ott 
g**rr*Ji*#rtbfe«u MTFT/W^ 
S Lfc7 9 tV 7^ b U * XiHS±fcJM bT t> &\t\ 

[006 1] BHBS« 
l±Klfe«fi^U^h«ttU HfiWft7*h 

30 y v^ 7 7 -f H£fc J: 0 V ^bT7"-7 *y b 

y^xj&^-TSo 75-y^vhy ^xo®^ 

/x m^©ii^, 7^ y W h U ^ XOJte^ftKSHfi < 

^0. 5|im^^ Hfi*MBfel»JfcSfcbro+ 

* ^cM^b^^Ct^^o 

[0 0 6 2] tit. wm.2 avttntLTimmnt! 

^CitfBlT**. HBt2akUT^H«*ffl^« 

IS^O. 5/imJ-X±kt^fc46, -<y^£0igfe 

mm2a<D±mmjyt®x-&z>ctm% 
b<, *fca)tttkSfew±©»«ifr6is»*o. 5(i 

so [0 0 6 3] *5SlJJfc:|3^T»fflPrt6ft-i'>* 1 4(4, 
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tit, Mz-tf, mtmzfioct, Ms^^ct 

a, ^(4cn6©«fffltAoTKftt50^ Mitt 

Hitfig^fc urn maRcm^HftffJMv^cfctf 

[0 0 6 4] ±iBfi#t LTt*, ivftlfc 

cn6KKS«n*t»oT(i*^o ens ©am* m& 

aWff£U\, x;M/*H¥5fc<fc9«ffc«fl:£tt OH 

#*s/;i/S^#y^-fc«at«fijisa!ft^«, x#* 

fc£jBW6n*o SfcJttHltSOfl:^»i:Lm & 

C n 6 fcttffl L TBft ££T fit, \, 
[0 0 6 5] *$EEfcffl^*>f>*fcl/Cfck m<Di§ 

7j< ^fflo^o^SfsuN, *«w»c*i^ 

7;l/3-;K xf-;l/7;I/3-;k n-7n £;W7;lo- 
;k -rv7nfc?/V7;l/:3-;k n-r^;l/7;l/3-;K 
sec -y^ L ;l/7;L'n— ;k ten -7f-;l/7;l/3— 
;i/3?0J3cJR» l - 4 <D7;i/*;U7;io-;i/$| ; 
*;W»75 h\ VWltT*. h7= KI9 ; 7 

■fehX ^7-fehV7^n-;I/^(7)^hVX^^h7;V 
3-^i;fh7t:Kn77^ ^t^V^x-x 
/«;*Uxf-L/y^U3-;l/, 
»;l/^O^U7;I/+by^'j3-;l/^;x^U>^ , Jn 
yntruvyj3-;W 7xUVi7"'J n-/k h 
Ux^l/yyU3-;K 1, 2, 

^tf7;l/^rUyy;n-;l^| ; ^U-teU v \ x^UV 
yya-ji^y^f;]/ CXttxf-;!/) x-f;k 5>x^ 



(11) 

(Xttx^/W x-r/k h'Jx 

0^fiffi7;l/n-^fl£SS7;l/+;l/x-r;l^i ; N-^x 
;P-2-tToUKV, 1, 

^4iw&n§o ±E*«fflfflo*Tt5;xf-b 

>^Un-;l/^<0^ffi7;l/3-;K hUx^-l/^ya 
io (Xiix^;l/) x-rrt^©£<ffi7;t/n 

-;K0^lfi7;V+;Ux-f-;l'3bWSLt\ Sft, ±E© 

fca&fcfix^uy^Ua-A'*/**;!/ (Xttx*-;W 
x-r;k ^xfuy^ijn-;^^ (Xttx^;l/) 
x- T ;k hUx^i/yy»jn-;V^/^^ (Xfix 
x— r;M8^©^Hilfi7;l'3-;l/Ofitt7;P*/l/x- 
t;WK: N-*f7V-2-t:ny fx 2-eaUKy 
ff#SL<ffl^6n*o ^V^©ttffl©fi«tt 
£f#5fca&fcti, xf-;l/7;l/3-;k V^p 
20 ert/7/l/3-;W Xti^ffi7;l/n-;V£0ffti^7;V^;l/x 

#y**s/x^u^r;u+;vx— r;P«, 
4?y«s/x^u>7;i/*;i/xX'r;MH, 4?y**^x 
f-UW;l/vr^>7;l/*;l/xx-r;MSI, 7-{r^uy7;l/ 

« WAtf, 7>-t-7, sH^tt^x^y-yl/TSX 
hUx*y-;b75>«)«m«75X 7jc^t7-h 

so [0 0 6 6] ^9 (b) tt, He2aTH*n5*Has 
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[0 0 6 7] M8(ciEi;T«*Maa*fTC\ ft 

HfeU ^fe^P (MHff) 3*J8ritt* (09 
(c) ) o'^OH9 (c) TH4, m&maffiZ. (M 
m tflS2aOKSJ:Dfclt<ft'3TV>Sjt^ CtltC 
ttHSSStrf, «fe»90ffi* (IKS) fcPM2a©» 

^&aiS*-e©lSE*) *PHS2a©« Ii2a^ 
®rfr£OT£T*©i££) O2 0~8 0%£-f§Ci:tf# 

t±, 4 o~6o taws u\, 
[0068] toft, ^tcfscT^m asm® 8 

(09 (d) ) o ffl, fitflW8i:Lm ft 

[0 0 6 9] 01 O7!jM01 2(4, *»W*C^t)5*7 

WJSR^fWiBH-eftSo 1 ltiMftfc. H4#5Xfc 
H<Dg&, 2ati(HS. 3t4Sfegf5, 8l*ftSM, 16 
f4&M®& 17J41MIL 1 8(4ttAfl:£tt>, l 9t± 
Mfam, 2 0I493Mft 2 2t«, 2 3l4^f 
5^r-ft?££o 5 4t4±K<D*7-7-f/l'*, 2 4 

[0 0 7 0] *miK&tt&%7-ftB&mn (*9 
-SfifYX^W) (4, *£Bfc«3*7--7-f;l/* 
g*gl i:#[q]SI£2 lfc^b-SZl*, iMffc&ttl 8* 

g&2 lOrtdlfc, TFT (Thin Film Transistor) 

0^0 i:awa:a*tM2o^vhy^x«tiB»atsn 

ifiltSttlK RGB ©ft*t3EffiBW« J: ^ *5-7 W ;V 

ffi) 1 6^-®tC0^n§o 75v*vHJf*2 
14, att*5-7*;1/*-Miffifcmtf*ft3tf (0 
1 0M) , BM (75'^vHJ^X) t>rW^ 
-r7©M^*A>fcfc^Ttt#OT"*T F T££1I1I£$ 
fiS£ti5 (01 1#M) o 3 6>lc, ^S&OMrtlctegE 

mi 9 ^^nrfco, c*is^if^ffl«rsii 

1.2 2 3t«B£nTfe!>, ttfiffc^ftl 814, cn6 
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Sft£»t4, *5-7^*fcSfch!to*^*TO* 

[007 1] *fc, 01 2ic^-r^atc, ia^TO2o 
£t>©T*t4&v\ 

[0 0 7 2] 01 3tt±E©ttS*jj**IH*7-K:/n 

[0 0 7 3] H*, 18 0 1 {4M^(0»J1l|l«ff 9«9 
CPU^S«I/0#-hft«A, «5KMW«^r 

20 ^^A^br$iJffll^tToTt^o 1 8 02t4r-<X7 

OV^-^U-^l 8 0 7Ttt9Koft^-'^T-* 
IS^JW. 1 8 0 314x^X7 WgP 1 8 0 2Jb 

0 2±T©*BA*W«MMWJ«*ff 5 C 
[0074] 1 804 (4 F M (Frequency Modulation)^ 

ware, efc^^^w^nfc^assflBRft^ty 

so gpi 8 1 O-WMEtt&B 1 8 1 2fcrS>*;W*-*fc 
LTEttLTfc*, W6;**y«»6tt#fflLTFM 
^M^tf ^ fe©T?ft*o F M«S 1 8 0 4 
Mt4xe-*ffl 8 0 5fc«pTM£S»;*ft3o 
7iJ>*S5l 8 0 6l47-K7n-feyU\ /^-V-Jvla 

[0 0 7 5] 1 8 07t4^x-^^M^MSioT 

enxet), 7T^s/^uigtt j p , iw : iB»ofi&*ajB»i 

[0 0 7 6] 1 8 0 8tt^^-yy-^eiSl 8 0 7T + m 

ffi-pfcjgtt7 f -^©77^s/5uas© j f», ^^nr^fc 
ax) oaSMtf-eso, nsisi:co^y^7x-xa^ 

[0 0 7 7] 18 1 0(4^XxA7D^A J f>V^-> f 

A3Sw^7*yhRtfSTO«ciet*ROM^ n 

so &iffimm\ 8 1 2^P>n-K^nfcT7 1 J'Jr->'3V 
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co o 7 8] 1811 texmmvm^y kw*a 

[007 9] 1 8 1 2&7Dy If-xwX^^N-HT 

^x^wE«^fc^*w«B«2fwiB^ come, 
mmi 8 1 zKttswtwwaab^ir^ttwiwB, 

[0 0 8 0] 0 1 4 &0 1 3 £^imffi8£BQg3 
[0 0 8 1 ] 0<K 19 0 1 tt±GQM&F$B$ftl 

19 0 1 ±T*(** -v 1 8 0 SOMttJWW 

ffi t £ C t K * 0 MUrt BI&SAafcff Kttf 

T*t5o 1 9 0 2immtfnM®ttTim?2>tz\c 

ffiffl^nro^/NVK-b'y h?*So *-#-Kl 9 0 
3 *B£i>Iffilc 3- k** t tshs* nrfc ^ 

fc. C<0*-#- K 1 9 0 3 fc(4#«ttli*- 19 0 4 

WRtt&*iT^*o i 9 o saftenBB&B 1 s 1 2 

/\©7nyif- (SBftft) fVX*<D»APT**So 
[00823 1 9 06tt-<*-s;y-$wi 8 07-ett 

h*ns 0 

[0 0 8 3] ±«flfflSTOi*^-Vt;l/3>^a- 
AS 1 8 1 1 frSAaSftfcfcaiMtfHWff 1 8 0 1 £ 

[008 4] 7 7*->3y«B®M«i:bT«ffi« 
aOT«*^LTFAX2SS«51 8 0 8fr£ A 
^U:77^>^JH»W! 8 0 1 tiOTOO 
^D^LI^^TMIJtl, ^>J>^gPl806 

tSBBfthbTHjasft*,, 

[0 0 8 5] *fc. BSSBfcbTBffi***^ 

-s;y-^i-8 0 7Kj:orjB8i[*ra5. mmzti 

fcB«r-*tfM»W 18 0 1 *ftbT7U V^iS 1 8 
0 6KB:¥H«fcbTtftij£n<&o ft*, 7 7 ^5/5 y 

8 0 7(C<fc^Tttffi&nfcBl»T-*fci\ Uflffil 8 0 

F AXSSSiap 1 8 0 8£^LTffim@»£2HIS*i 

So 

[0 0 8 6] 38:43, JaSbfc1SSJOT»flBBI 1 5fcS* 

scttfoj&£:£So ElBJfcfc^T, 0i 4tR-«ffi 



(13) 
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*«B«B*.fc£B«\ *«W£«**7-7 

u ©me, ?0$otsbic* 

[0 0 8 7] ^ffi$ffi0tt£mi&'?£** s 

TVS e cnicBlbT, 01 6~Bl 9«r#8Bbfttfe> 

So 

[0 0 8 8] 01 6& FSM2a (ttSJDSBt^ 0>i*tf 
BM) t*DHS*l«»Oia«3 2ft*LfcfflRl* 

3S-rEsre*o, SH&-rsiao«»*^tTo^«o 0 

1 6 (a) tt«£J>6>&fc±ffiH"«!K 01 6 
(b) &01 6(a)0A-A©»"C^bfc»rfl5B!-C* 

So 01 7«\ 01 6(DS^MLT^>^^ttai-rS 

017 (a) «4Sfi*±*»6Kfc±B5H-P*0, 017 
(b) im\ 7(a)0A-A4>»Ttt»rbfc»fii!Bre* 

So 01 8ti, Sfe&cDl^^bTfctk ^7^-7-r 

;l/*tf^J*bfctt**3KbTV*« 
[0 0 8 9] 01 6tc*l^T, l(*#7XSfo 2 ate 

ca»3 2*}g*r*fc«)OiHa (ft«oaj«) t*£s 0 

3 2t4Bia(CJ:0BB*n*D3aJ-e*?). Bl©P3aP3 2 

30 »2©cq»3 2bi4a^icttffl^6n-f, 

^^gp^^-rsftfeM^-e^So »i-oiaa53 2 

a ttfi^S-TflSHfc bTBBU KB 1 cDTOtO^^tc 
ttRGB0fc^»jWM2ft*« SB2©G3ff3 2btt 
^BRfcffiMEfcbTBIilU l^m2£0[HieP3 2blcli2 

ts«3 5©ja3a©flwe**satB« («»«) 
<ojajaffi«3 7K«»2©pgaw4, a^cafflv^&n 

no t±ES2©iHKas*»*r*^ffitt, 7*huv^ 
7 7-f-ttKj:apBe (bm) <DJ^~--y>fmtmm 
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saaM-To cne>©7a-trx£$ ted 
-7) d u^xhtmoafc 2) y 

3) 8ft GMft/<*-Vfc<fcoT»fcvx 
. 4) %ft» 5) 6) #Xh^- 

7) BMffi<DlB7,kji[tg 0 
[0 0 9 0] ilffr-O^x-y FMhU -TV?*® 

fc, m 1 ©MSB 3 2 a^itffeOIBlc^V^ttffl^ffi)!^ 

feVT^K^t, iBiciHias-pisfe^c, *aa<o* 

[00 9 1] 01 7(a)fcBl 

-refute a^M*3 5ojasaoi83OT(i:^*tifcig 

ffit^-r^c^tf^o c©*5fc®2©HfflSfc:#UT 
^^nSfca6x »10E3«B3 2atJtLT>f>^ft»ta 

««fe©*fy*£5«fflS-£T820 
BffOlaiaw«ia:tii»ff*Slfrt5«ll80fi*tt, ffi 

%m$*tt&vif&tffe<*£m<tt * <fc o izmcTj y>? 
: 5HH!tai«iff : &isfT , r««ifflos«*fi< tntf* < , 

[0 0 9 2] **flS0t8tfe^T±ia^HiRtaiffi«O* 



(14) 

©ante * 5 >r v ^©3»ffliiox 

fcff#$U\, L*»LCh6fi, {SETS 
[0 0 9 33 ±E»2©EI» (Mfefclti«*) 3 2 brt 

20 Ptrnm 32b rtfcj&8Sft*#as*ss 3 9 

IteSftT^SCfctf&SUN, fit, #|sgjF»3 9ff 

T% «fiBB«Ttt, 2? 2 ©MSB ttHKfflfiSWD 3 2 
b tfili^T 2 fe«J:4K V* il« £5 <fc 5 fc LT 

CO 0 9 4] £fc, *Wfi©«t^^Ttt, ^^gP3 
«*WT5<fc5fe:bTlr>*o fit, C©*gfiP©ite¥« 

t*. a»feo-ry^**2<!)ia»rtfe:Tig^*T. m 

T, ^^3 9 0^^^Jg^TO^aSi:iilSI^ 
jB^-SSCfctttHJE^M, RGBO^^ftBc02 

fSflE©JSfe3Sfcft5^6T**o ±ERGB£0 

>r v ^ t ttaft seo-f y t *»2oiasiJrt(ciEK: ^ 

50 ifl^snsaBRft (RGB) ©^^©ttffififeOMfe 
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[0 0 9 5] JJEOJSK:, 35 2©HW (^fiffittdi 
MD 3 2 brtfcfcVT2fcJ^©>r:'*ffiE£**£ 

W±©-O^M^«Ct*WSU^o Sfc, ±H£T 

ct)^5fc«>, mi?mmmMytzt>*zt>-$u 

T&£<> 

[0 0 9 6] Sfc, «flSJB»T?«\ WtoHJWKflS 
ttfcmia*nTvacfcff1»?«o file, ±S$bfc 
#P^¥ 1 0-186 1 23 4*«©«fc ^ taaMHWDEia 

(HI 9) o f*K HI 9TtiRfe 

wwmMyz 1 5 1 *\ Gfe^»fegpstfBfeo« 

fi»£A0aA/"ebSlr\ ffififfS£bTb3:-3TV 
§0 *«smilT?t4±EH 1 7<DJ:5lc, Witt 

ftrzjytbmyt&tzmfcftmtzcttfK^o 

[0 0 9 7] Sfc* ga««0flH0»3W±e : rai!t 

b%iTL*5 0 cn*H2o*iwaba)S t 6, ott 

aft^-r§o 02 014, £5-7w;l/#5 4£:*f[qig 

Hf 5 fca&oraw jw&s* *t ^ *. 

[0 0 9 8] £1\ ¥JfttttOt>TMW-rs 0 02 0© 

£J&fi5t1-5£, ^Mta^^ 1 5 l±©&MEtfffc© 
as»KJf<fi0±tf-3Tb*l/\ £aB©OT*«ra{fc 

bfc<t\, (B2O0*5fc. TffittOB^filfcM 60 
tfSflfet*) o ffiHH0*ffiiWffifcbTV&V^ * 

tftoTbf^o C©,fc?fc*5-7^V*<D£«JB<0 

mm&ym&zG b t ^ s c a # #$ u ^o-ea& a , 

[0 0 9 9] WttlCOVTftEtSo 02 0© 
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6 3iC*5VT^Mnjb^bSii^^feSo ±ESEltt»» 

i esfcfc^TffliBtt^^+^tftsott, «fi»±tf 
SKv^ttfcWbT^sa^TfcSo 
[oioo] cntflu 4ggfi£&rc& 01 7©* 

jyt&fttfmttfzztii&^o umm 

*/i>*fcWflMfc*¥?rfc^bW<«o 

£f«£-£TV§©T% ^ffitktiMyttlSyXWfct 
©^i&H-^Tfc'K 02O©J§£tCit^TTOJn© 

^^^owjTt^o co^etiaasrticwiiqtitt 

[0101] ±E0«fcMi±Wftfl**fTbfc« 

^lotaaprto^K^bT-rv^^RttfibT^e 

-^l^Hl 8K^?*o 01 8Tf4, RGB©*feSP3 

ira©^#fT ?£#©$#-? 

[0 10 2] #ic, Sfifc^V^xyHvyKi:**! 

ttm\z®mis^%jsizmm&ffiKTzw&fcmTjy>? 

30 *RttbbJBffe*fT-3TV<tt?*, H2 l~H2 3*ffl 

^«t5 B ISi, 02 1(4, *5-7^;l/#<D»feX 
g^^n-^-fT&D, 02 2, 02 314^ 

tttem^ as 2 ©tygio 32b t&mmm 3 5 ©ft 

HBW&fcjSbfcH'efc*., **W0&mi, 
*M*tibT«HW*JB««o *-©&* «MB«© 

^■r^totc, ^2otagp (MiRtaiflWD E«bT-r> 

[0 10 3] S-f v H2 lOZf'^S ltCfc^T, * 
7-7-f^SDftS!l9 0OXYflXT-^5 2±£# 

^»MTt4, 02 2-02 3C5V*\fc$fc*5-7-r 
^^fiffiftfflV^o -r^b^, lftO*^-7^;l/^S 

TfcSo CO02 2 -02 3Tl4s Sfi©***3^3 6 
Ommx 4 6 0mm^i^UfeD, 

50 7^;U^5 4a % 5 4 b, 5 4 c. 5 4d*J^^5C 
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[0 10 4]&fc, Xr^S 2fcft^T, f3V-y^ 
;V£gfc5 3 £<(>ti?x. 7 h-rvy K 1 2 0 fcJ&ffiWW 
S«5 3OTH|i±itifiB«3 2 b (3 2 b 
- (A) ) ©S±fc>Tv^^iyh^yK5 5*ttB* 

[0 10 5] Xf7^S 3fcfeV*T, -TV^x 
y h^y K5 5^6^«tiim#3 2b (3 2 b- 

(a) ) tc^LT-ry^^ttai-rs (iHSfatajiss) <> 

Sfc, *7-7W7V*fcLT«B*3«jS»^ COl 

riteftTVTfcJ^U 02 3©<fc5£^iMBtt3 5© 
BTliB 1 0H«re»fe«ifflfflfc, *7-7-f/l/*S 
«Rttiiffltt3 2b) tJtLTIHBttaiJfefToTl^o C 

[0 10 6] Xf^S 3fcT^tttfi»ft&fT^fc 
ft, Xf'^S 4fc33tvt\ £5-7>fVl'£g&5 3i: 
^>^x7 h<vy F5 5 il^m^^fil^^^ 

02 2tCft#5 3 2 bO»&Y20ffilS7i 

ntf, xt? 7* 5 6^11^ *©*5-7-f;]/*SlR<D 

S 2W»©XjS**Djg"ro tfcfc^ ^g&'vy K*< 
Y 2 KffifiLTVSOTN Y 1 ^[RltClRlttT'vy Kfc 
fflfifcSr*BWj£S**T, ^y KOTH»ttfflB*3 2 b 
(3 2b- (B) ) ©JthfcXSJ^KU ^fiiRttB^ 
$3 2 b (3 2 b- (B) ) KWLT«fettH*fTlr\ 
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gTli, 3 2b- (A) t>L<tt3 2b- (C) O^HI 
^IS«t«tT«ttffl*3fefi : i-*OtWL, 2@@ 

* 4B-«OfllftlEiaofflW^lE"e*i, 3 2b- (B) 
tL<ti3 2b- (D) WBRtttiBWfcttLTMlGt 
Hifci&fTtSo C©*5(i:ilH|jeSfS«(C^IBi!ttfJ* 

ffl^*taTCi»EKWUT^«y-K*Y 1 *p6> Y 2©2ffl 

o 11^7 K£Y 2**& Y 1 O^lRl^iil-So 

[0 1 0 73 ±I2X-r-y7S 3K«»* ; 5H|BtaJ* 

B£IB6*l5t><0-C4v\> -tiBXx-yT'S 3T*te> 02 
2 KaVT J; 5 afflBfc^bT^BqttfJftffi&ff ^ fcttW 
bfctf, ^«ST ( ti^2 3^-rcJ;9=5:&B^b 

^K«aW«3 5 0WlffllC^BRtttJ*fTt?Tt»J:^ 0 C 
OB£, l 0©j£«n*Ji* TKG)MI>©XBtflfi4fc 
fffcnSo <DWIttaj««3 2b- (A) fcWfetffi* 

t-f >^ttffl«:ff^m (D?M«3 2 b- 

(e) fc^tta^fT^ie. ®^B»tffi««3 2b- 

(F) ic^ffifiL&zmxm. <D*5-7*/l'*5 4b 

Kfcws^ioHSPt^v^iaiai^ffaxe, ®^B»t 
tMm3 2b- (b) \c¥ffi*tmmxu> 023© 

[0 108] COJl^tiHiRtttftf^Wffl-SCfc 

* < £o5-ftfe»fi**rf * * 7 - 7 -r *ia&-r 

[0 10 9] 02 41*, S&2©ig» HHlRtttftB) 3 
2 btq|Jti*nsttttO^V^©Bg|lfi[fiOKHL 1 fc 
BlCIHIPfcRtWSnsimo-fV^OBSPfflBOMffl 
L 2 k<0BB*^rH*(f 0 2 4 L 1 = L 2 <9 

* * £ * fe^mtc^ LT>f y ^ ^ttai-r s t * & . 
« p-oqtttiBB (tttb^'i'^>y) tcT^y^^Rtdi-r 

n«j:<x >r>^RtfflSJ»^B#T?ft*o ^ ^©tttb 

[oiio] cntc^u ^2 5tc^-r^9^, mzo 
m (MttmB*) 3 2btRtm«n«fflRo^^ 
o«wffifioifflHLifc»i©iaaPK:i±tfj*ns*»o>r 

>^OB5MaBOMI«L2fcOM«* , Li<L2i:«:5* 
^ft-O^ttfflftff 0B2©i»tffl*fl : ) KT»taj»ff* 
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c<D*±mmt, mm, m&My*?* 
tttfj-r * ^ < oao^ > * **w±tt* s 

nfcttJW&Kfcfc t> <«>^w < * a c 

3„ OS 9, fit, 1 O/im^PiTl 05S©<>*£, 
t5o CCT?±EIBffi*5|imfc:aMt«fc, ^Uttfl 

ttntfft6»ft^«^T*-3Tfe, -o^ttmiaiH*)s< 

■et^o C0<fc5K02 5fc***3&±IEttajftftlz: 

[0 111] Sfc, 02 6O<fc-5tc:, fg2©TO 
"!tfcBffl«) 3 2bfcm/Cttffi«fc*©*>*Rtffifl 

( ajwo^waatifiii^iw) f: 
ttttm\> £fts ccTt^v^ttaiSfctt, 10 

[0 112] S £tC, il©N»30i!tffl*fffc±ra2 

ft) fcT^^qtarrntf, »2*tffl*frfcT-fy* 



(17) 
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mmffits&v/£tc&^ffi#&®mcm%jyz»k 

[0113] ixi:©^^ jytimm-jy^ 
^m-^y^m^^y^mMy^^mm- m> 

ftttB><*-V) £&10lH]^m2©IH]&£?||&e> 
¥fiWOH5Cfctftf#«o ft, 02 4-02 6T* 

20 h^oftTOT^^nr^sA^ mica, cn^ 

[0 114] ^2 7«i, *7-7^/I/*©*fi»fERtf 
-fV^xy b'vy K5 5<DyX;Hfy^-t*7— 7W 

)V) 2 7 5T355o 

[0 115] coJ;5K-ffiffl/X;I/2 7 
;V2 7 5 fctf*5«^, ra/X;l/2 7 1 ©ftWffltt 
mftfWffai^tLTti^U ^ffl/X;V2 7 it 

tf»*-o ^ffl/X;U2 7 1 tTOffl/X;V2 7 5 

[oii6] sfc, msx)i2 7 ut^mtomn 

6LTM/X;V2 7 5"e*ft!&ff^«** , **o C© 

cfc 3 fc^T-fc, _tiB^J;-5 tc^my 2 7 5 fr6 1> 

so 5Cfcm$o 
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co 1 1 7] its, *mmm?&, %2<ow® trtmt 

[0 118] ^©*5e*H«JBffifcJ:fttf, 81© 
fr^T^Sfca, miO[H]gi5%SfeTSI^{ct±^y^Pi: 

co 1 1 9] mzo^umm *£m®v&, mz 

T, »D^3B^«©&tfB«ftfc«J:5ft*fi 
CO l 2 0] H2 8IC*1\J;$&«^T?fe, mi(DW® 

B2 80±3ftM>t*->*^jw**£fc33^-c\ 
[0121] {^(ommmm *«wi±, * 

[0 12 2] WAtf, 5fi^TFTrW«EA7-7-f 

T*&0, TFT7W{^c££jb^M£^fre>-f, £5 
[0 12 3] ±E&«0We«R • G • B£DfeM 

ft£&OTfc<, mwr, c (*7» -m (v-ify 
te, s»S!*^7-r;l/*©ii^T?t4CMY©fett*fli 
[0 12 4] *fc, ±ffi£fl»&fiBT?tt, &x*;V*-£ 

5, ft* C £ K «t r> Tg{S t flj H5^{fitCff "9 EEfcgf fcfc 

[0 12 5] Sfc, ±EH»lT'ti, £fetc*f£LT 

. y h^vy F£ffi^SCfcfcl/Ct><fcl\, 0J*.tf, R*vy 
F£2l@, CvyF%2fl, B'vy F£ 20ffl^T*-7 
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TlfflHIO^^^^iy h^v K*ffl^«^ -file 
l£< «fcft*tei$ra0JSBfl:*Bft 

So 

[0 12 6] Sfc, ±IB«05»KI8Je*n 

[0 12 7] fcfcAfcf, E L (xl/^ Fp;1> 

^*y-tr>X, electroluminesence) S^JR^OfiUi^ 

T F TSOJR^Sfcfclc^^xy hffifcj: D^*- 
=.>??%£l:T% S$^7;l/*9-E LKHJm&B 
20 at*CttfT?*5o COJdftELS^ 

ftSo 

[0 12 8] *^©S««& E LttfttfttSL^ 
[0 12 9] *«Wfl«3£Sffi*ffl^T«fibfeE L£ 

• m • Bjg«*t> ofc^Bfc tTtfiim«c fcj^-e* 

S 0 ^•yi/^BB©a^JR : F*ttDi6, TFT 

So 

[0 13 0] IXBC *TOfc«B»Sft**r«E L 

b?©h&i***o B2 9c* mmEim^mmm 
mmmzmto B2 9t^f#»EL* : ?^ mmw& 

300 K MB. (fl^W) 3 0 0 2, »3U 
40 gp) 300 3, B^S^30 04fc<tC?^M^300 6 
*«*T^S. Sfc, 3 00 7(4, S^Sft(3 00 l2: 

smi3 o o 4 fc^e.«j««ns«i5»«^tr*!), 

[0131] miWRS 0 0 1 t LTti, E LS^if? 

So 

[0 13 2] MB (ti^JOgP^) 3 0 0 2tt, jflc»ft# 
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•6; HIS 3 0 0 2ti£ftRlfc£2: tT*ffit*OT?* 

So c©na3oo2sawafi3ooi±K:tt 
McticfcD, ©ifehtttisittoigas cbirirw # 

[0 1 3 33 5£ftJl3 0 0 3(i, Wf^ilRtil tKJ:0 

^■rsm w^fcr# , J7x-u>e-i/y (pp 

f#5ft£J?2K flJfctfO. 0 5/im-0. 2/imSKK 
MLTflUSSft*. «3tJi3 0 0 3tt>fy£5>xy 
SCtJ:oT««*ffl« *Hfi3 0 0 2T? 

[0 1 3 43 SMS 3 0 0 414, *«tt*M59jbOft 

aattaa&sOTk mtf iTo^tJ:o*js*nT^ 

[0 1 3 53 £MJS3 0 0 6i4, mm&V&Z&Mtt 

0 0 6(4, IW3 0 0 4 (CftlRrrSAfflMi: LT 
[0 1 363 Eftg&3007t4, ^Ut^lh7 

y*jx* (tft) , mm*Mflfflmwt?m\&L 

Ujg&3 0 0 7{44M5I01fR^D-feXt *oT«ift«n 

[0 1 3 73 ±E©J:$*JB*£*frr*fi«E LtR? 3° 
tCfe^T* S^ffi 3 0 0 4 3 0 0 6 fctOKKl 

WE^Blftl^nfciajRWETO, S&ftM 3 0 0 3 K^Wl 
*Wu xU*hn;l/5*y-feyx«te£C* MEM 
®3 0 0 4!5&XMWmfo3 0 0 1 *atT)t*WW« 

[0 1 3 83 CCT\ WttEUR^OfiSfilSfcOV^TK 

[0 1 3 93 014, ^rt«EI*^SB6lS©-ffil* 
StHOtfW. WT, B3 0fciffc>T, *Ig 
(a) - (d)- toi^TfittWr*o 40 
[0 1 4 03 X@ (a) 

*f\ OTSK3 0 0 1 t t,T#7X»K*flai\ £ft 
fcHSSLftHWh^ySJX* (TFT) , KiSf^fc* 
tflfiftK W^JBKWB t fc -5 A, iifOTfis 3 0 0 4 £ 

coi4iiie(b) 

H3002 ftM*rafcfcfcsffiiBicj&Jt , r 

§o 81113 0 0 214, J^fcft*EL#8«fc-i':'* 
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[0 1 4 23 1M (c) 

#JC, >fV*S*xyb*a*^TELtm*IM3 0 0 

5£)fll3OO3£0$f£o 
[0 1 4 33 XS (d) 

«JfcJB3 0 0 3±fc^BIB3 0 0-6*Jgjat 

[0 1 4 43 COM&IM (a) - (d) £&SCfcK 
<fcoT, WflBft^Br^il/A^-OELilffWlSfS 

to 1 4 53 ml *«wti4, ffletBBsnsiaasrt 
EaSaWcffiSu EL*^"e*tifcf«3flfiWtf±ffiS^ 

[0 1 4 63 *^-7^;V^O#feSiS^E UK? 

RGBOJWWBtU Sfc, EL 5»W 
ftUfffittt tick*) RGB ®^*%*6*l5o 
[0 1 4 73 Sfc, >fV**B58fcWBtt* ±!2%fe^ 

[0 1 4 83 tit, JbECtt, *5-7-f rt/^fcfiarr 
t S C fcfcgil 0 < < "T 5 C t^Tt S fcBtoBLfc 0 

e l«w«bso^ B«iR« OBiocaas) 

[0 1 4 93 WJ:OJ:3lc*«Wt4, PIMtcJ:Offl^n 
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fcfUffiT**^*rt^£a&fc©T**. 
[0 15 0] *»Wtt, Wrfc-^^xy hCflWSCO 
#T-*k >T>^i±W*fTt)«ft*!)fc:*Jffl«ti«x*;l/ 

*;/*©4«gfl:*^*tf*^©:/y VFftfifco 
*^3^fc*ft(fl2»©flffi£fk 

[oi5i ] ffl* 
a, ^s#i^m4 7231 29%wmm, mm* 740 

7 9 6#«3WKiB^nTl#^a*«ajSaMV^T 
?t3 *>©##* U\» co^tit^S^VxvyF 

*5i«ftiM±«^**5»&< fcfc 1 o©B»OT 

*K^La6, Eft's? K©MMflffifclWftll*£t;* 
■g-T. emWfcilOBttWfc: 1 W 1 TttJSbfe&tt 

©«■&«*> w*fl£R***i:* wi&agjfcsiiacrt 

[0 15 2] C©A;VX^Olffi)iti:Ltti, *g 
4 4 6 3 3 5 94t9ifflft 13$ 4 3 4 5 2 6 2*§ 

^4 3 1 3 1 2 4#wa»KE*«nTt>«*ff*»m 

[0 15 3] KS*vy K©*J«fcbTtd\ ±jfi©«W« 

©«*£*>***# mmvtmmzrcmmfm) © 
*«*s#w«4 55833 3*9im, 

4 4 5 9 6 0 0^«W*fflV^«lSt»*»«ifc:$Sn 

3*>©-?£.5o ftl*.T* ffltt©*§a»£»fticttLT* 
«®TSXn? h$tt^^tt©i£fflffi£1-*ttj£« 
HiS1"Stf B8ffl 5 9-1 2 367 O^ft^jftx*^ 

5 9-1 38 4 6 1 ^ffifcS^fcfll 

[0154] ssk, e»sii)Wft?«$fi*efttt 

inww\ -^mzBf&zntc 1 florae Ft i/c 



(20) 

©tt$©^-ftret>j:i\, 

[0 15 5] M*#fcS«*n*il4:-^ % 

©«m&M*&B*{tft> 6 ©^ V £ ©^ 

ftfc#- F U y itwrowa^y FM^Tfc 
[0 15 6] Sfc* *8lfl©KSafi©«iafcLTRtt 
IHft'vy Flctf LT©l§lttm «fttftTO 

tf, tm^y Ffc#LT©Jnffi**^tt!ft3l¥8* 

3»ift^ § ^ tt c n ago ©Mf*?* § ^ Hi c n e 

©«#£fc#fc<fc«Wito!&m EftfcttB'JOttWfc 
[0 15 7] JCUJraUfe^W^SSmffifc^^Ttt, 

20 Mtf££-ffc©T*fcnf£<u\, 

[0 15 8] Jn*T, «BttfcSlfcx*;l/*-fc«#Hi 

^y^omm^mmm^omm^^ 
xit&4y?<offi&tm±*zitib, mmm&zmtL 
h x t »x*;M?-©iaw^icis & fctt^fc <t ^ r>r 

so jy?%mt%m$t>*5mimm^mz-&z 0 c© 

^ftm^-fy^> ^MBS5 4-5 6 8 4 1WjOM& 
S^(4WSBI86 0-7 1 2 6 0«*fBfcEtt;*ftSJ; , 5 
ft, ^?LK'>-hl!3W*fcttJI3i?L(ctt**fe(4HJg» 

fc^^^lC^tTgtW^ftfe©^ ±5£Ufc«i«» 
[0 159] 

0©fS3±=&^5ct^-et5o 

IHffi©ffi*4Bffl9] 

[Hi] *7-7>f;^«I<D-»i« 

[02] ^^-^^^^©ajfiSBiottffMJwrsi&j 

[H3] *^-7-f;l/^©H3iSlfitafll«n«>i'y^ 
so [^4] >f y^iy F^n? Kta«irt*«fc«)©Bft^< 
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[0 5] yu/^XSttS-TSfca&OT-^nVhn 

[06] /vux«oaft««aoyi//vvx*^LftH 

[08] 7lwWX^PHfc*^>/Vl/X€*tMHtf 

£j££ftstt?**-fB?*s. 

[09] *'5-7-<;l'*©«3aiSO-W«5LfcHTf 
[010] -Slfl^«OA7-7-f;l'**fi5i^*7 

[0ii] -mmw&i35-7<(t\'2%m>fui£i37 

[01 2] -*fl9BflBO*7^7-f;W*S3iaaA,^*7 

[013] ffi£^M$imfii3s«Bicamt^«# 
[014] tamaMffmztizmm&m&fi 
[015] M^^g^ffl^nsifMags^ 

[016] »ioSaWI6fc:fev^Tffli^Sfi*^« 
[01 7] 01 2osfeKj*tT>ry^*i!ta«»? 

[01 8] Bl0Sdi0BBfcfc^T»£T£ftfc*7-7 

[01 9] ii^gis±^^qttti^nfc>ry^^ii^i5± 

fcB?*3o 

[02 0] 5 4 i:*f|q]g&2 4 tonne 

[02 l] A7-7-r;^03&ft^e*5Vr7o-f-+ 

[02 2] Mi±ttJffi«fca^«©flWllflk^bfc 

0T'&So 

[0 2 3] WttffltS«t^<W©OTIII«^bfc 

0t?£5o 

[024] m<ow& (^m^mmm K*tmnz>m 
m-<yz<Dmm<Drmi i tBioiaaisfcRtm* 

0T*£5 O 

[025] J&2 0M c^WRta***) ia»ttfi*ft*« 
n5aao-o^o»ffiis©iffliBL 2 fc©BB««vr 

0T*&5 O 

[02 6] (^flKtfflfS«) 3 2 bKflLT 



(21) 

§0 

[02 7] A^^W-yl/^oa^ffRtflHlRtitittff 
*»Wf*fci!>0B'e**o 
CB2 8] ^KtSfiOffl3*J£S©*|fil^ #5-7 

*/i<*0B^*-yfc0Bfc**US:B'C&So 

[02 9] E L*?O«JS0HH£**B-Cfc*o 
[03 0] EL«?©8BaiS©HW*3trHT**o 
10 [03 1] >f >^S?i7 h^y K*ffl^T*7-7^;l/ 

[03 2] s^toa^woiaw^fc^y^*^ 
[033] ws±<D^mmn<Dmmm^y^^ 
[034] s^oa^«*no««»»ic>fv^w 

1 Sfe 

20 2 77y^hU^ 

2 a ctt^sptt) 

3 Sffcgp (MsfiR) 
8 £0® 

1 1 mmi 

1 6 asns 

1 7 EIrIB 

18 jMft£ft 

1 9 &m 

20 M^mm 

30 2 1 tf^Xgfc 

22 Mm 

2 4 Kftas 

2 3 rtvt^JV 

3 0 ffiM*SB 
3 2 TO 

3 2a mi OTO 

3 2b £2©[HIgl5 CHKUWD 

3 5 SaUM 

37 

40 3 9 

5 1 

5 2 XY07f-^ 

5 3 # 7-7 

5 4 tiy— V 

5 5 'I'y^iyKyH 

5 6 rH£**7. 

5 8 MW3Vhn-7 

5 9 f-f-fy^y^h C^V3» 

6 0 *-#-K 
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104 fc-*sJ?-K 
106 

1 0 8 RtaJP 

1 1 0 $SS 

1 1 2 H3S 
1 1 4 

i i 6 jytm&n 
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1 5 0 X^— tf- 

1 5 1 vmktiMy* 

1 6 0 ¥*§140Ii^g|5# 

163 WW^y^fcajWfcOft^ 

2 7 1 ffiffl/X/l/ 

2 7 5 Mi/X;V GFffiffl/X/W 
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